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INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  -  CONFIRMATION/QUANTIFICATI ON  (STAGE  2) 
Seymour  Johnson  AFB  North  Carolina 


1 9  MAY  t986 


I.  DESCRIPTION  OF  WORK 

The  overall  objective  of  the  Installation  Restoration  Program  (IRP)  Phase 
II  investigation  Is  to  assess  potential  contamination  at  past  hazardous  waste 
disposal  and  spill  sites  on  Air  Force  installations.  A  series  of  staged  field 
investigations  may  be  required  to  meet  this  objective. 

The  purpose  of  this  staged  investigation  is  to  undertake  a  field  and  lab¬ 
oratory  study  at  Seymour  Johnson  AFB  NC:  (1)  to  confirm  the  presence  or 
absence  of  contamination  within  the  specified  areas  of  investigation;  (2)  if 
possible,  to  determine  the  extent  and  degree  of  contamination  and  the 
potential  for  migration  of  those  contaminants  in  the  various  environmental 
media;  (3)  to  identify  public  health  and  environmental  hazards  of  migrating 
pollutants  based  on  State  or  Federal  standards  for  those  contaminants;  and  (4) 
to  delineate  additional  investigations  required  beyond  this  stage  to  reach  the 
Phase  II  objectives. 

The  Phase  I  IRP  Report  and  Phase  II  Stage  1  Report  (sailed  under  separate 
cover)  incorporate  the  background  and  description  of  the  sites/ zones  for  this 
task.  To  accomplish  this  survey  effort,  the  contractor  shall  take  the 
following  actions: 

A.  General  Requirements 

1.  Conduct  a  literature  search  of  local  hydrogeologic  conditions  to 
complement  the  Phase  I  and  Phase  II  Reports  (mailed  under  separate  cover). 

Use  this  data  to  determine  optimum  well  depth  and  locations.  Include  the 
pertinent  literature  search  information  in  an  appendix  of  the  Final  Report. 
Develop  the  literature  search  data  using  the  following  guideline: 

a.  Topographic  data 

b.  Geologic  data 

( \ )  Structure 

(2)  Stratigraphy 

(3)  Lithology 

c.  Hydrogeologic  data 

(1)  Location  of  all  existing  and  abandoned  wells.  Including 
observation  wells,  springs,  natural  ponds  and  seepages,  that  occur  on  or  off 
the  installation  within  a  one-mile  radius  of  sites  to  be  investigated 

(2)  Groundwater  table  and  piezometrlc  contours 
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(3)  Depth  to  groundwater 

(4)  Surface  and  groundwater  quality 

(5)  Recharge,  discharge  and  contributing  areas 

(6)  Geologic  setting,  yield  and  hydrographs  of  springs  and 

natural  seepages 

d.  Data  on  all  existing  and  abandoned  wells,  to  include 
observation  holes,  on  or  off  the  installation  and  within  a  one-mile  radius  of 
sites  to  be  investigated 

(1)  Location,  depth,  diaaeter,  types  of  wells,  and  logs 

(2)  Static  and  pwplng  water  levels,  hydrographs,  yield  and 
specific  capacity 

(3)  Present  and  projected  groundwater  development  and  use 

(4)  Corrosion,  incrustation,  well  Interference,  and  similar 
operation  and  maintenance  problems 

(5)  Observation  well  networks 

(6)  Existing  water  sampling  sites 

e.  Aquifer  data 

(1)  Type,  such  as  unconfined,  artesian,  or  perched 

(2)  Thickness,  depths,  and  formational  designation 

(3)  Boundaries 

(4)  Transmissivity,  storativity,  and  permeability 

(5)  Specific  retention 

(6)  Discharge  and  recharge 

(7)  Ground  and  surface  water  relationships 

(8)  Aquifer  models 

(9)  Vertical  conductance  of  aqultards  where  applicable. 

f.  Climatic  data 

(1)  Precipitation  (total  and  net) 
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(2)  Evapotranspiratlon 

2.  Determine  the  areal  extent  of  the  sites  by  reviewing  historical 
and  current  panchromatic  and  Infrared  aerial  photography. 

B.  Technical  Operations  Plan 

Immediately  after  the  Notice  To  Proceed  (NTP)  for  the  delivery  order, 
develop  a  Technical  Operations  Plan  (TOP)  based  on  the  technical  requirements 
specified  in  this  task  description.  (See  Sequence  No.  19,  Item  VI  below). 
Follow  the  TCP  format  (mailed  under  separate  cover).  Provide  the  TOP  to  the 
USAFOEHL  within  two  weeks  of  the  NTP. 

C.  Health  and  Safety 

Comply  with  USAF,  OS HA ,  EPA,  State  and  local  health  and  safety 
regulations  regarding  the  proposed  work  effort.  Use  EPA  guidelines  for 
designating  the  appropriate  levels  of  protection  needed  at  the  study  sites. 
Prepare  a  written  Health  and  Safety  Plan  for  the  proposed  work  effort  and 
coordinate  it  directly  with  applicable  regulatory  agencies  prior  to  commencing 
field  operations.  Provide  an  information  copy  of  the  Health  and  Safety  Plan 
to  the  USAFOEHL  after  coordination  with  regulatory  agencies.  The  Health  and 
Safety  Plan  is  specified  in  Sequence  No.  7,  Item  VI  below. 

D.  Drilling  and  Soils  Work 

1.  Determine  the  exact  location  of  all  monitor  wells  and  soil  borings 
during  the  plannlng/moblllzation  phase  of  the  field  investigation.  Consult 
with  base  personnel  to  minimize  disruption  of  base  activities,  to  properly 
position  wells  with  respect  to  exact  site  locations,  and  to  avoid  underground 
utilities.  Direct  the  drilling  and  sampling  and  maintain  a  detailed  log  of 
the  conditions  and  materials  penetrated  during  the  course  of  the  work.  Do  not 
drill  boreholes  into  or  position  wells  in  actual  landfill  areas;  install  wells 
at  the  landfill  perimeter. 

2.  Monitor  the  ambient  air  during  all  well  drilling  and  soil  boring 
work  with  a  photoionization  meter  or  equivalent  organic  vapor  detector  to 
Identify  the  generation  of  potentially  hazardous  and/or  toxic  vapors  or 
gases.  Include  air  monitoring  results  in  the  boring  logs.  If  soil 
encountered  during  borehole  drilling  is  suspected  to  be  hazardous  because  of 
discoloration,  odor  or  air  monitoring  levels,  containerize  the  soil  cuttings 
in  new,  unused  drums.  Enter  into  the  boring  logs  the  depth(s)  from  which 
suspected  contaminated  soil  cuttings  were  collected  for  containerization. 
Collect  a  maximum  of  3  composite  samples,  one  from  the  contents  of  each 
drum.  Test  each  composite  sample  for  EP  Toxicity  (metals).  Use  RCRA  criteria 
to  determine  if  soil  cuttings  must  be  classified  as  hazardous  waste  (40  CFR 
261.24). 

3.  Groundwater  Monitoring  Wells 

a.  Installation  of  Ground  Water  Monitoring  Wells 
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(1)  Comply  with  the  U.S.  EPA  Publication  330/9-S1-002,  NE1C 
Manual  for  Ground  Water/Subsurface  Xnvestigatlona  at  Hazard  Haste  Sites  for 
aonltorlng  well  Installation. 

(2)  All  well  drilling,  development,  purging,  sampling 
aethods,  and  other  activity  pertaining  to  this  effort  aust  conform  to  State 
and  other  applicable  regulatory  agency  requirements.  Cite  references  In  an 
appendix  to  the  Final  Report. 

(3)  Install  wells  at  a  sufficient  depth  to  collect  samples 
representative  of  aquifer  quality  and  to  Intercept  contaminants  if  they  are 
present. 


(A)  Avoid,  when  possible,  installing  wells  In  depressions  or 
areas  subject  to  frequent  flooding  and  standing  water.  If  wells  aust  be 
installed  in  such  areas,  design  the  wells  such  that  standing  water  does  not 
leak  Into  the  top  of  the  casing  or  oascade  down  the  annular  space. 

(5)  Drill  all  monitoring  wells  using  the  following 

specifications: 


(a)  Drill  wells  using  hollow-stem  auger  techniques.  A 
center  stem,  plug,  and  bit  attached  to  the  stem  say  be  inserted  into  the  auger 
for  use  while  drilling.  This  will  prevent  material  from  entering  into  the 
hollow  stem  of  the  auger. 

(b)  Take  lithologic  samples  at  five-foot  Intervals  and 
prepare  borehole  log  descriptions.  Include  pilot  boring  logs  and  well 
completion  summaries  in  the  Final  Report  (Sequence  A,  Item  VI,  below). 

(c)  Drill  a  maximum  of  15  wells.  Total  footage  for  all 
wells  in  this  task  shall  not  exceed  550  linear  feet.  Refer  to  the  site 
specific  details  in  Section  I.H. 

(d)  Construct  each  well  with  two-inch  Inside  diameter 
(I.D.)  Schedule  80  PVC  casing.  Use  threaded  screw-type  Joints,  glued  fittings 
are  not  permitted.  Flush  thread  all  connections.  Screen  each  well  using  two- 
inch  1.0.  casing  having  up  to  0.020  inch  slots;  slot  size  may  be  smaller  based 
upon  borehole  geology.  Screen  material  aust  be  the  same  as  that  of  the 
casing.  Cap  the  bottom  of  the  screen. 

(e)  Screen  all  wells  so  as  to  collect  floating 
contaminants  and  to  allow  for  yearly  fluctuations  of  the  water  table.  Screen 
all  shallow  wells  a  minimal  of  ten  feet.  Screen  deep  wells  a  minimum  of  20 
feet. 


(6)  Complete  all  monitoring  wells  using  the  following 

specifications: 


(a)  Once  the  casing  is  Installed,  allow  the  soil 
formation  to  collapse  around  the  well  screen.  Supplement  the  natural 
gravel-pack  with  washed  and  bagged  rounded  silica  sand  or  gravel  with  a  grain 
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six*  distribution  compatible  with  the  screen  and  soil  formation.  Place  the 
pack  from  the  bottom  of  the  borehole  to  two  feet  above  the  top  of  the 
screen.  Tremie  a  one  foot  bentonite  seal  (granulated  or  pellets)  above  the 
sand/ gravel  pack.  Ensure  the  bentonite  forms  a  complete  seal.  Grout  the 
remainder  of  the  annulus  to  the  land  surface  with  a  Type  I  Portland 
ceaent/bentonlte  slurry. 

(b)  Check  with  the  base  point  of  contact  (POC)  to 
determine  whether  wells  shall  be  completed  flush  or  project  above  the  ground 
surface. 

If  well  stick-up  is  of  concern  In  an  area, 
complete  the  well  flush  with  the  land  surface.  Cut  the  casing  two  to  three 
Inches  below  land  surface,  and  install  a  protective  locking  lid  consisting  of 
a  cast-iron  valve  box  assembly.  Center  the  lid  assembly  in  a  three  foot 
diameter  concrete  pad  sloped  away  from  the  valve  box.  Ensure  that  free 
drainage  is  maintained  within  the  valve  box.  Also,  provide  a  screw-type 
casing  cap  to  prevent  Infiltration  of  surface  water.  Maintain  a  minimum  of 
one  foot  clearance  between  the  casing  top  and  the  bottom  of  the  valve  box. 
Clearly  mark  the  well  number  on  the  valve  box  lid.  Tag  the  monitoring  well 
with  following  information  "Non-potable  water  supply  well-groundwater  may 
contain  hazardous  material" . 

2  If  an  above  ground  surface  completion  is  used, 
extend  the  well  casing  two  or  three  feet  above  land  surface.  Provide  an  end- 
plug  or  casing  cap  for  each  well.  Shield  the  extended  casing  with  a  steel 
guard  pipe  which  is  placed  over  the  casing  and  cap,  and  seated  in  a  two-foot 
by  two-foot  by  four-inch  concrete  surface  pad.  Slope  the  pad  away  from  the 
well  sleeve.  Install  a  lockable  cap  or  lid  on  the  guard  pipe.  Install  three, 
three-inch  diameter  steel  guard  posts  if  the  base  POC  determines  the  well  is 
in  an  area  which  needs  such  protection.  The  guard  posts  shall  be  five  feet  in 
total  length  and  installed  radially  from  each  wellhead.  Recess  the  guard 
posts  approximately  two  feet  into  the  ground.  Do  not  install  the  guard  posts 
in  the  concrete  pad  placed  at  the  well  base.  Paint  the  protective  steel 
sleeve  and  clearly  number  the  well  on  the  sleeve  exterior.  Tag  the  monitoring 
well  with  the  following  information  "Non-potable  water  supply  well — ground- 
water  may  contain  hazardous  material." 

2,  Provide  locks  for  both  flush  and  above-ground 
well  assemblies.  Turn  over  the  lock  keys  to  the  base  POC  following  completion 
of  the  field  effort. 

(c)  Develop  each  well  as  soon  as  practical  after 
completion  with  a  submersible  pvxxp,  bailer,  and/or  airlift  method.  Continue 
well  development  until  the  discharge  water  is  clear  and  free  of  sediment  to 
the  fullest  extent  possible.  Measure  the  rate  of  water  produced,  the  pH, 
specific  conductance  and  water  temperature  during  well  development  and  include 
this  information  in  the  final  report. 

(d)  Determine  by  survey  the  elevation  of  all  newly 
installed  monitoring  wells  to  an  accuracy  of  0.01  foot.  Notch  the  top  of  the 
riser  casing  where  well  elevations  are  established.  Horizontally  locate  the 


n«w  wells  to  an  accuracy  of  1.0  fact  and  racord  tha  position  on  both  project 
and  alta  specific  saps.  Bench  narks  used  nust  hava  previously  been 
established  frca  and  are  traceable  to  a  US CCS  or  USGS  survey  Barker. 

(a)  Measure  water  levels  at  all  aonitoring  wells  as  feet 
below  the  ground  surface  or  below  the  top  of  casing  elevation  to  the  nearest 
0.01  foot.  Report  as  naan  sea  level  (MSL).  Me as  ire  static  water  levels  in 
wells  prior  to  well  developnent  and  before  all  well  purging  which  precedes 
sanpllng  events. 

b.  Recommend  a  candidate  well  abandonment  nethod(s)  or 
teohnlque(s)  which  is  applicable  to  the  type  of  aonitoring  wells  installed  and 
geological  conditions.  Consider  that  these  wells  will  be  abandoned  at  some 
future  date  after  the  study  objectives  have  been  net  and  there  is  no  longer  a 
need  for  the  wells.  The  actual  process  of  well  abandonsent  is  not  a  part  of 
this  task  order.  Assure  that  the  recoaaended  aethod(s)  setts  State  and/or 
local  well  abandonsent  guidelines  or  regulations. 

c.  Coaplete  permits,  applications,  and  other  docuaents  which  aay 
be  required  by  local  and/or  State  regulatory  agencies  for  the  installation  of 
aonltor  wells.  Pile  these  docuaents  with  appropriate  agencies  and  pay  all 
permitting  and  filing  fees. 

4.  Soil  Borings 

a.  Conduct  a  naxlnun  of  6  soil  borings  not  to  exceed  a  total  of 
120  linear  feet.  Accomplish  the  borings  using  hollows  tan  auger  techniques. 
Obtain  split-spoon  samples  at  five  foot  intervals,  using  ASTM  Method  D-1586. 
Refer  to  Section  X.H.,  for  soil  sample  collection  details. 

b.  Scan  all  split-spoon  soil  cores  with  a  photoionization  aeter 
or  equivalent  organic  vapor  detector.  Include  aonitoring  results  in  the 
boring  logs. 

c.  During  the  boring  operations,  describe  lithologies  encountered 
and  prepare  stratigraphic  logs.  Place  special  emphasis  on  field  identifica¬ 
tion  of  contaminated  soils  encountered. 

d.  Whenever  possible,  aeasure  water  levels  in  all  boreholes  after 
the  water  level  has  stabilized.  Exaalne  the  water  surface  for  the  presence  of 
hydrocarbons.  Include  this  information  in  the  boring  logs. 

e.  Tremie-grout  all  boreholes  to  the  surface  with  bentonite.  It 
is  especially  Important  to  insure  that  they  be  adequately  resealed  to  preclude 
future  migration  of  contaminants. 

f.  Permanently  mark  each  location  where  soil  borings  are 
drilled.  Record  the  location  on  a  project  map  for  each  specific  site  or  zone, 
whichever  is  applicable. 


5.  Well  and  Borehole  Cleanup 

Remove  all  well/borehole  cuttings  and  clean  the  general  area 
following  the  completion  of  each  well/borehole.  Containerize  and  store 
cuttings  suspected  to  be  contaminated  according  to  paragraph  1.0.2.  of  this 
task  order.  Transport  these  dr  ms  to  a  location  within  the  installation 
boundary  designated  by  the  POC.  The  base  is  responsible  for  ultimate  disposal 
of  contaminated  soils  using  base  resources. 

£.  Decontamination  Procedures 

1.  Decontaminate  all  sampling  equipment,  including  Internal 
components,  prior  to  use  and  between  samples  to  avoid  cross  oontaminatlon. 

Wash  equipment  with  a  laboratory-grade  detergent  followed  by  drinking  quality 
water,  reagent-grade  solvent  (methanol),  and  distilled  water  rinses.  Allow 
sufficient  time  for  the  solvent  to  evaporate  and  the  equipment  to  dry 
completely  before  reuse. 

2.  Dedicate  for  each  well  the  monofilament  line  or  steel  wire  used  to 
lower  sampling  equipment  into  the  well;  do  not  use  a  line  in  more  than  one 
well.  Decontaminate  the  calibrated  water  level  probe  for  measuring  well 
volume  and  water  level  elevation  before  use  in  each  well. 

3.  Thoroughly  clean  and  decontaminate  the  drilling  rig  and  tools 
before  initial  use  and  after  each  borehole  completion.  As  a  minimum,  steam 
clean  drill  bits  after  each  borehole  is  installed.  Drill  from  the  "least”  to 
the  "moat"  contaminated  sites,  if  possible. 

F.  Field  Sampling 

1.  Strictly  comply  with  the  sampling  techniques,  maximum  holding 
times,  and  sample  preservation  as  specified  in  the  following  references: 
Standard  Methods  for  the  Examination  of  Water  and  Wastewater,  16th  Edition 
0985),  pages  37-04;  ASTM,  Section  tt.  Water  and  Environmental  Technology; 

Test  Methods  for  Evaluating  Solid  Waste,  Physlcal/Chamical  Methods,  SW-846, 

2nd  Edition  (USEPA,  1980);  Methods  for  Chemical  Analysis  of  Waters  and  Wastes, 
EPA  Manual  600/4-79-020,  pages  xiii  to  xlx  (1983);  and  the  Handbook  for 
Sampling  and  Sample  Preservation  of  Water  and  Wastewater,  EPA  Document  600/0- 
82-029  (1982). 

2.  Groundwater  Monitoring  Wells 

a.  Allow  wells  to  stabilize  after  development  for  a  minima  of  1 
day  before  sampling. 

b.  Prior  to  purging  the  wells,  examine  the  surface  of  the  water 
table  for  the  presence  of  hydrocarbons  and  take  water  level  measirements  to 
the  nearest  0.01  foot  with  respect  to  the  established  survey  point  on  top  of 
the  well  casing.  If  applicable,  measire  the  thickness  of  the  hydrocarbon 
layer. 


o.  Purge  the  veil  using  *  submersible  prop,  bailer,  or  other 
pertinent  method.  Purge  until  a  minimal  of  three  well  volimas  (based  on 
borehole  diaaeter)  of  water  have  been  displaced  and  the  pH,  temperature, 
specif ic  conductance,  oolor,  and  odor  of  the  discharge  have  stabilized  using 
the  following  criteria:  pH  ±  0.1  unit,  temperature  ±  0.5*0,  and  specific 
conductance  ±  10  umhos.  Include  the  final  aaaswements  in  the  Results  section 
of  the  report. 

d.  Collect  water  samples  with  a  Teflon  bailer.  However,  to 
collect  representative  aquifer  samples  where  floating  hydrocarbons  are 
present,  use  a  "thief  sampler"  or  similar  device  to  minimize  the  influence  of 
the  free  product. 

e.  If  the  well(s)  cannot  be  sampled  due  to  well  development,  well 
characteristics,  or  other  reason(s),  indicate  the  reason(s)  in  the  report 
(Sequence  4,  Item  VI  below). 

f .  Remeasure  water  levels  after  sampling  and  when  the  wells  have 

stabllzed. 

3.  Per  surface  water/sediment  samples,  collect  one  surface  water 
sample  and  one  sediment  sample  at  each  sample  location  specified.  Collect 
samples  so  as  not  to  cause  cross-contamination;  obtain  downstream  samples 
first,  and  obtain  the  water  sample  at  each  location  before  the  sediment 
SMple.  Measure  on  site  the  pH,  temperature,  and  specific  conductance  for  all 
water  samples. 

4.  Split  all  water  and  sol.  samples.  Analyze  one  set  and  immediately 
deliver  the  other  set  (the  same  collection  day)  to  the  base  POC.  The  base  POC 
will  select  10*  of  the  split  samples,  package  the  selections  with  appropriate 
forms,  and  deliver  them  to  the  contractor  within  24  hows  of  receipt.  Supply 
all  packing  and  shipping  materials  to  the  base  POC  for  packaging  the  split 
samples.  Immediately  ship  (within  24  hours)  the  POC  selected  samples  through 
overnight  delivery  to: 

USAFOEHL/SA 

Bldg  140 

Brooks  AFB  TX  78235-5501 

For  all  split  samples  sent  to  the  USAFOEHL,  complete  an  AF  Form  2752A 
"Environmental  Sampling  Data"  and/or  an  AF  Fora  2752B  "Environmental  Sampling 
Data  -  Trace  Organics”,  (working  copies  will  be  provided  under  separate  cover) 
with  the  following  information: 

a.  Date  and  time  collected 

b.  Pit  pose  of  sample  (analyte  and  sample  group) 

c.  Installation  name  (base) 

d.  Sample  number 
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e.  Source/ location  and  depth  of  sample 

f.  Contract  Task  Numbers  and  Title  of  Project 

g.  Method  of  collection  (bailer,  auction  pump,  air-lift 

pimp, etc.) 

h.  Voluses  removed  before  sample  taken  (well  samples  only) 

i.  Special  Conditions  (use  of  surrogate  standard,  etc.) 

J.  Preservatives  used 

k.  Collector's  name  or  initials 

In  addition,  label  each  sample  container  with  a  permanent  ink 
pen  (laundry  marker)  to  reflect  the  data  in  a,  b,  c,  d,  j  and  k  above. 

5.  For  every  10  field  samples  collected,  take  at  least  one  additional 
sample  (a  field  duplicate)  for  quality  control  purposes.  Table  1  provides  a 
10t  allowance  for  these  additional  analyses.  Include  all  quality  control  data 
in  the  draft  and  final  reports.  Duplicates  shall  be  indistinguishable  from 
other  analytical  samples  such  that  personnel  performing  the  analyses  are  not 
able  to  determine  which  samples  are  duplicates. 

6.  For  every  20  field  water  samples  collected,  prepare  and  submit  for 
analysis  one  field  blank  for  all  parameters  analyzed  in  water.  Assure  that 
the  water  used  for  field  blanks  has  been  tested  and  is  free  from  contaminants 
which  would  Interfere  with  the  required  analyses.  A  minimus  of  one  field 
blank  for  each  parameter  is  required.  Allowances  for  these  additional 
analyses  are  included  in  Table  1 . 

7.  Maintain  chain- of -custody  records  for  all  samples,  field  blanks, 
and  quality  control  samples. 

C.  Chemical  Analyses 

1.  Analyze  water  and  soil  samples  collected  as  specified  in  Section  H 
below.  Specific  Site  Work.  The  analytical  parameters  are  sunmarlzed  in  Table 
3  along  with  the  required  methods. 

2.  All  analyses  shall  meet  the  required  limits  of  detection  for  the 
applicable  EPA  method  identified  in  Table  3. 

3.  For  those  methods  which  employ  gas  chromatography  (GC)  as  the 
analytical  technique  (E601,  SW8010,  SW801 5.SW8020)  positive  confirmation  of 
identity  is  required  for  all  analytes  having  concentrations  higher  than  the 
Method  Detection  Limit  (MDL).  Conduct  positive  confirmation  by  second-column 
GC;  however,  gas  chromatography /mass  spectroscopy  (GC/MS)  can  be  used  for 
positive  confirmation  if  the  quantity  of  each  analyte  to  be  confirmed  is  above 
the  detection  level  of  the  GC/MS  instrument.  Analytes  which  cannot  be 
confirmed  will  be  reported  as  "Not  Detected"  in  the  body  of  the  report,  but 
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results  of  sll  second- colisin  GC  or  GC/MS  conf lrmational  analyses  are  to  be 
Included  in  the  report  appendix  along  with  other  raw  analytical  data.  Base 
the  quantification  of  confirmed  analytes  on  the  first-colwn  analysis.  The 
maximum  number  of  second-column  conf irmational  analyses  shall  not  exceed  fifty 
percent  (50$)  of  the  actual  number  of  field  samples  (to  include  duplicates). 
The  total  number  of  samples  for  each  GC  method  listed  in  Table  1  includes  this 
allowance.  If  GC/MS,  or  a  combination  of  second- colian  GC  and  GC/MS,  is  used, 
the  total  cost  of  all  such  analyses  for  a  particular  parameter  shall  not 
exceed  the  funding  allowed  for  positive  confirmation  using  only  second-coluan 
GC. 

4.  All  chemical/physical  analyses  shall  conform  to  state  and  other 
applicable  federal  and  local  regulatory  agency  legal  requirements.  If  a 
regulatory  agency  specifies  that  a  type  of  analysis  be  performed  in  a 
certified  laboratory,  assure  compliance  with  the  requirement  and  furnish 
documentation  showing  laboratory  certification  with  the  first  analytical  data 
supplied  to  the  USAFOEHL/TS. 

5.  Archive  all  raw  data,  including  QA/QC  standards  and  data,  for  not 
less  than  five  years  after  project  completion.  Supply  this  data  to  the 
USAFOEHL/TS  upon  request. 

H.  Specific  Site  Work 

In  addition  to  items  delineated  in  I. A.  through  I.G.  above,  conduct 
the  following  specific  actions  at  the  sites  identified  in  Table  4  as  noted 
below: 

1 .  Fire  Training  Area  3 

a.  Drill  and  construct  three  shallow  groundwater  monitoring 
wells.  One  well  shall  be  located  southeast  in  the  assumed  upgradlent 
direction  of  groundwater  flow.  Two  monitoring  wells  shall  be  located 
downgradlent ,  one  north  and  one  northeast  of  the  Fire  Training  Area. 

b.  Collect  one  groundwater  sample  from  the  existing  monitoring 
well  and  three  newly  constructed  monitoring  wells.  Analyze  each  groundwater 
sample  for  the  parameters  listed  in  Table  5. 

2.  Landfill  4 

a.  Drill  and  construct  six  shallow  monitoring  wells.  One 
monitoring  well  shall  be  located  upgradlent  of  Landfill  4  and  the  remaining 
five  monitoring  wells  shall  be  located  downgradlent  between  the  landfill 
boundary  and  Stoney  Creek. 

b.  Drill  and  construct  one  monitoring  well  downgradlent  between 
the  landfill  boundary  and  Stoney  Creek,  screened  in  the  next  underlying 
aquifer. 


A-10 


n 


I* 


is 


r* 


t 


c.  Collect  one  groundwater  sample  f ran  both  of  the  existing 
monitoring  wells  and  seven  newly  installed  monitoring  wells.  Analyze  each 
groundwater  saaple  for  the  paraneters  listed  in  Table  6. 

d.  Collect  a  aaxlnuo  of  two  liquid  samples  from  landfill  seeps, 
if  found,  at  Landfill  A.  Analyze  these  samples  for  the  parameters  listed  in 
Table  6. 

e.  Collect  a  maximm  of  two  sediment  samples  along  the  natural 
runoff  channels  between  Landfill  A  and  Stoney  Creek.  Analyze  the  sediment 
samples  for  the  parameters  found  in  Table  7. 

3.  Landfill  1 

Collect  one  groundwater  sample  from  the  existing  monitoring  well 
at  Landfill  1.  Analyze  the  groundwater  sample  for  the  parameters  listed  in 
Table  6. 

A.  Landfill  3 

a.  Use  historic  aerial  photographs  to  determine  the  exact 
boundary  location  for  Landfill  3. 

b.  Drill  and  construct  four  shallow  groundwater  monitoring 
wells.  One  monitoring  well  shall  be  located  southeast  of  Landfill  3  in  the 
as 3 uned  upgradlent  direction  of  groundwater  flow.  The  remaining  three 
monitoring  wells  shall  be  located  in  the  assumed  downgradient  direction  of 
groundwater  flow  between  Stoney  Creek  and  Landfill  3. 

c.  Collect  one  groundwater  sample  from  each  of  the  newly 
constructed  monitoring  wells.  Analyze  each  groundwater  sample  for  the 
parameters  listed  in  Table  6. 

5.  DP  DO  Waste  Storage  Area 

a.  Drill  and  construct  one  shallow  monitoring  well  west  of  the 
Waste  Storage  Area  in  the  assumed  downgradient  direction  of  groundwater  flow. 

b.  Collect  one  groundwater  sample  from  the  newly  Installed 
monitoring  well  and  analyze  for  the  parameters  found  in  Table  8. 

c.  Drill  three  deep  soil  borings  in  a  downgradient  position  from 
the  waste  storage  tank.  Locate  each  soil  boring  greater  than  100  feet  from 
the  storage  tank.  Each  soil  boring  shall  be  terminated  at  the  groundwater 
table,  or  at  a  maximum  of  30  feet. 

d.  Collect  soil  samples  at  5  foot  intervals  from  each  soil  boring 
and  analyze  for  the  parameters  found  in  Table  9. 

e.  Collect  two  surface  runoff  samples,  if  obtainable,  from 
natural  channels  between  the  waste  storage  tank  and  Stoney  Creek.  Analyze 
these  surface  runoff  samples  for  the  parameters  found  in  Table  8. 
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f.  Collect  two  sediment  samples  from  nstursl  channels  between  the 
waste  storage  tank  and  Stoney  Creek.  Analyze  the  sediment  samples  for  the 
parameters  listed  in  Table  9. 

6.  Coal  Pile 

a.  Drill  two  shallow  soil  borings  at  the  location  of  the  coal 
pile  near  Building  2700.  The  maximum  depth  of  each  soil  boring  shall  not 
exceed  10  feet.  Collect  soil  samples  at  the  2.5  foot,  5  foot  and  10  foot 
intervals.  Analyze  the  soil  samples  for  the  parameters  found  in  Table  10. 


b.  Collect  one  shallow  soil  boring  at  an  uncontaminated  location 
within  the  installation  boundary  to  be  used  as  a  background  sample.  The 
maximum  depth  of  the  soil  boring  shall  not  exceed  10  feet.  Collect  soil 
samples  at  the  2.5  foot,  5  foot  and  10  foot  intervals.  Analyze  the  soil 
samples  for  the  parameters  found  in  Table  10. 

I.  Data  Review 

1.  Tabulate  field  and  analytical  laboratory  results.  Including  field 
and  laboratory  parameters  and  QA/QC  data,  as  they  become  available  and 
Incorporate  them  into  the  next  monthly  RAD  Status  Report  (Sequence  No.1,  Item 
VI  below)  forwarded  to  the  USAF0EHL.  In  addition  to  the  results,  report  the 
following: 

a.  the  time  and  dates  of  sample  collection,  extraction  (if 
applicable)  and  analysis; 

b.  the  method  used  and  Method  Detection  Limits  achieved; 

c.  the  chaln-of-custody  forms; 

d.  a  cross-reference  of  laboratory  sample  numbers  and  field 
sample  numbers;  and 

e.  a  cross-reference  of  field  sample  numbers  to  wells,  boreholes, 

sites,  etc. 

2.  Upon  completion  of  all  analyses,  tabulate  and  Incorporate  all 
results  Into  an  Informal  Technical  Information  Report  (Sequence  Mo.  3»  Item  VI 
below)  and  forward  the  report  to  USAF0EHL  for  review  a  minimum  of  two  weeks 
prior  to  submission  of  the  draft  report.  Provide  as  a  minimum  the  information 
specified  in  I. 1.1  above. 

3.  Immediately  report  to  the  USAFOEHL  Program  Manager  or  his 
supervisor  via  telephone,  data/results  generated  during  this  investigation 
which  indicate  a  potential  health  risk  (for  example,  a  contaminated  drinking 
water  aquifer).  Follow  the  telephone  notification  with  a  written  notice 
within  three  days;  attach  a  copy  of  the  laboratory  raw  data  (i.e., 
chromatograms  for  sample  and  standards  run  with  sample) . 


J.  Reporting 

1.  Prepare  a  draft  report  delineating  all  findings  of  this  field 
investigation  and  forward  it  to  the  USAFOEHL  (as  specified  in  Sequence  No.  4, 

I  tea  VI  below)  for  Air  Force  review  and  coenent.  Strictly  adhere  to  the 
USAFOEHL  report  format  (aalled  under  separate  cover).  The  format  is  an 
integral  part  of  this  delivery  order.  Draft  reports  are  considered  "drafts” 
only  In  the  sense  that  they  have  not  been  reviewed  and  approved  by  Air  Force 
officials.  In  all  other  respects,  "drafts"  oust  be  complete,  in  the  proper 
format,  and  free  of  grammatical  and  typographical  errors.  Include  as  a  mini* 
mum,  discussion  of  the  regional/site  specific  hydrogeology,  well  and  boring 
logs,  data  from  water  level  surveys,  groundwater  surface  and  gradient  maps, 
water  quality  and  soil  analysis  results,  available  geohydrologic  cross 
sections,  and  laboratory  and  field  QA/QC  information.  For  State's  requiring 
the  field  work  or  technical  effort  be  supervised  by  a  State  registered 
geologist,  engineering  geologist  or  professional  engineer.  Insert  this 
information  in  the  report  to  include  registration  numbers,  certificates  and 
seals  (as  appropriate) . 

2.  Review  the  Results,  Conclusions  and  Recommendations  concerning  the 
sites  listed  in  this  task  which  were  investigated  during  a  previous  IRP  Phase 

II  staged  work  effort.  Use  this  information  and  data  from  previous  efforts  to 
establish  trends  and  develop  conclusions  and  recommendations.  Integrate  all 
investigative  work  done  at  each  site  to  date  so  the  report  reflects  the  total 
cumulative  information  for  each  site  studied  in  this  effort. 

3.  In  the  Results  section,  include  water  and  soil  analytical  results 
and  field  quality  control  sample  data.  Report  all  internal  laboratory  quality 
control  data  (lab  blanks,  lab  spikes  and  lab  duplicates)  and  laboratory 
quality  assurance  information  in  an  appendix  of  the  report.  Also  provide 
second-column  confirmation  results  and  quantities,  and  include  which  columns 
were  used.  Instrument  operating  conditions,  and  retention  times.  Sunmarize  in 
the  appendix  the  specific  collection  technique,  analytical  method  (Standard 
Methods,  EPA,  etc.),  holding  time,  and  limit  of  detection  for  each  analyte  . 

t.  Make  estimates  of  the  magnitude,  extent  and  direction  which 
detected  contaminants  are  moving.  Identify  potential  environmental 
consequences  of  the  discovered  contaminants,  where  known,  based  upon  State  or 
Federal  standards. 

5.  Plot  and  map  all  field  data  collected  for  each  site  according  to 
surveyed  positions. 

6.  In  the  Recommendation  section,  address  each  site  and  list  them  by 
category: 

a.  Category  I  consists  of  sites  where  no  further  action 
(Including  remedial  action)  is  required.  Data  for  these  sites  are  considered 
sufficient  to  rule  out  unacceptable  public  health  or  environmental  hazards. 
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b.  Category  XI  sites  are  those  requiring  an  additional  Phase  XI 
effort  to  determine  the  direction,  aagnitude,  rate  of  aoveaent  and  extent  of 
detected  contaminants.  Identify  potential  envlronaental  consequences  of 
discovered  contamination. 

c.  Category  XXX  sites  are  those  that  will  require  reaedial  action 
(ready  for  XRP  Phase  XV).  In  the  recommendations  for  Category  XXX  sites, 
include  any  possible  Influence  on  sites  in  Categories  I  and/or  XX  due  to  their 
connection  with  the  same  hydrological  system.  Clearly  state  any  dependency 
between  sites  in  different  categories.  Include  a  list  of  candidate  remedial 
action  alternatives.  Including  Long  Term  Monitoring  (LTM)  as  remedial  action, 
and  the  corresponding  rationale  that  should  be  considered  in  selecting  the 
remedial  action  for  a  given  site.  List  all  alternatives  that  could 
potentially  bring  the  site  into  compliance  with  environmental  standards.  For 
contaminants  that  do  not  have  standards,  EPA  recommended  safe  levels  for 
noncarcinogens  (Health  Advisory  or  Suggested-No-Adverse-Response  Levels)  and 
target  levels  for  carcinogens  (1  x  10  cancer  risk  level)  may  be  used. 

Unless  specifically  requested,  do  not  perform  any  cost  analyses,  or 
cost/benefit  review  for  remedial  action  alternatives.  However,  in  those 
situations  where  field  survey  data  indicate  immediate  corrective  action  is 
necessary,  present  specific,  detailed  recommendations. 

For  each  category  above,  summarize  the  results  of  field  data, 
environmental  or  regulatory  criteria,  or  other  pertinent  information 
supporting  conclusions  and  recommendations.  Reduce  this  sum  ary  information 
into  a  table  (or  tables)  and  insert  it  (or  them)  into  the  text  and  the 
Executive  Summary. 

7.  Provide  cost  estimates  by  line  item  for  future  efforts  reoommended 
for  Category  II  sites  and  LTM  Category  III  sites.  Submit  these  estimates 
concurrently  with  the  approved  final  technical  report  in  a  separate  docunent. 
Only  the  cost  requirements  outlined  in  Sequence  Mo.  2,  Item  VI,  need  be 
submitted. 


a.  For  Category  II  sites,  develop  detailed  site-specific 
estimates  using  prioritized  costing  format  (i.e.,  cost  of  conducting  the 
required  work  on:  the  highest  priority  site  only;  the  first  two  highest 
priority  sites  only;  the  first  three  highest  priority  sites  only;  etc.,  until 
all  required  work  is  discretely  costed)  for  the  proposed  work  effort.  The  Air 
Force  determines  the  priority  of  sites  from  contractor  recommendations. 
Consider  the  type  of  contaminants,  their  magnitude,  the  direction  and  rate  of 
their  migration,  and  their  subsequent  potential  for  environmental  and  health 
consequences  when  developing  recommendations  for  site  prioritization. 

b.  For  Category  III  sites  slated  for  long  term  monitoring, 
develop  site  specific  estimates  which  detail  the  costs  associated  with:  (1) 
permanent  installation  of  monitoring  wells;  (2)  ground  water  sampling 
Interface  equipment,  including  permanent  installation  of  pumps  and  sampling 
lines;  and  (3)  four  quarterly  (1  year  period)  sample  collections  and 
laboratory  chemical  analyses  of  ground  water,  etc. 
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8.  Provide  an  inventory  of  all  on-base  wells,  to  include  production, 
irrigation,  aonltoring,  etc.  If  the  well  has  been  abandoned,  note  the  reason. 

9.  Reference  in  an  appendix  any  local.  State  and/or  Federal 
regulations  which  require  specific  well  drilling  techniques,  materials,  well 
development,  purging,  and  sampling  methods  as  specified  in  this  work  effort. 

II.  SITE  LOCATION  AND  DATES:  None 
III.  BASE  SUPPORT: 

A.  Prior  to  any  contractor  digging  or  drilling,  the  Base  Civil  Engineer 
will  locate  underground  utilities  and  issue  digging  permits. 


B.  The  Base  Civil  Engineer  will  assign  accumulation  points  within  the 
installation  for  the  contractor  to  use  to  deliver  any  drill  cuttings  or  well 
installation  fluids  generated  from  the  required  work  which  are  suspected  to  be 
hazardous. 

C.  The  Base  Civil  Engineer  will  take  custody  of  any  drill  cuttings  or 
well  installation  fluids  suspected  to  be  hazardous  and  properly  dispose  of  the 
material  according  to  applicable  state  and/or  federal  regulations. 

D.  The  base  will  provide  the  contractor  with  existing  engineering  plans, 
drawings,  diagrams,  aerial  photographs,  etc.,  to  evaluate  sites  under 
investigation. 

E.  The  base  POC  will  select  10%  of  the  split  samples  provided  by  the 
contractor,  package  them,  and  ensure  they  are  picked  up  by  the  contractor  within 
24  hours  of  sample  receipt.  See  paragraph  I.F.4. 

F.  The  Base  will  arrange  for  and  have  available  prior  to  the  start-up  of 
field  work,  the  following  services,  materials,  work  space,  and  items  of  equipment 
to  support  the  contractor  conducting  the  survey: 

1.  Personnel  identification  badges,  vehicle  passes  and/or  entry  permits. 

2.  A  secure  staging  area  for  storing  equipment  and  supplies. 

3.  A  supply  (i.e.,  fire  hydrant)  of  large  quantities  (up  to  a  maximum  of 
1,000  gallons)  of  potable  water  for  equipment  cleaning,  etc. 

4.  A  paved  area  where  drilling  equipment  can  be  cleaned  and 
decontaminated.  A  source  of  potable  water  (i.e.,  ordinary  outdoor  water  faucet) 
and  a  110/115  VAC  electrical  outlet  must  be  available  within  25  feet  of  the  paved 
area  for  steam  cleaner  hookup.  Drainage  from  this  paved  area  should  be  through  an 
oil/water  separator  to  a  sanitary  sewer. 


5.  A  temporary  office  area,  not  to  exceed  100  square  feet  and  equipped 
with  a  Class  A  telephone  for  local  and  long  distance  telephone  calls.  The  con¬ 
tractor  shall  pay  for  any  long  distance  telephone  calls  made  by  his  personnel  from 
this  phone. 

6.  A  household-type  refrigerator  having  approximately  2  cubic  feet  of 
freezer  space. 


7.  A  set  of  keys  to  existing  monitoring  well  locks.  The  contractor  shall 
return  the  keys  to  the  base  when  the  survey  has  been  completed. 


IV.  GOVERNMENT  FURNISHED  PROPERTY:  None 
V.  GOVERNMENT  POINTS  OF  CONTACT: 


1.  USAFOEHL  Technical  Program  Manager 
Capt  Brian  D.  McCarty 
USAFOEHL /TSS 

Brooks  AFB  TX  78235*5501 
(512)  536-2158 
AUTOVON  240-2158/2159 
1-800-821-4528 

3.  MAJCOM  Monitor 

Col  Jerry  Dougherty 
HQ  TAC/SGPB 

Langley  AFB  VA  23665-5001 
(804)  764-5857 
AUTOVON  574-5857 


2.  Base  Point  of  Contact  (POC) 

Lt  Steve  Warren 

USAF  Hospi tal/SGPB 

Seymour  Johnson  AFB  NC  27531*5300 

(919)  736-5556/5557 

AUTOVON  488-555675557 


4.  Base  Civil  Engineer  POC 
Mr  Donny  Jones 
4  CSG/DEEV 

Seymour  Johnson  AFB  NC  27531*5005 
(919)  736-6501 
AUTOVON  488-6501 
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rl.  In  addition  to  sequence  nun  bars  1,  5  and  10  listed  in  Attachment  1  to  the 
contract,  and  which  apply  to  all  orders,  the  aequence  maters  listed  below  are 
applicable  to  this  order.  Also  shown  are  dates  applicable  to  this  order. 


Sequence  No. 

Para  No. 

Block  10 

Block  11 

Block  12 

Block  13 

Block  14 

19 

(TOP)* 

I.B. 

0T1ME 

31  Jul  86 

31  Jul  36 

15 

7  (Health  A 

X.C. 

0T I  ME 

31  Jul  86 

91  Jul  86 

3 

Safety) 

3  (Prelim 

1. 1.2 

OTIfC 

•• 

•* 

3 

Data) 

4  (Tech. 

I.J.1. 

CNE/R 

30  Sep  86 

31  Oct  86 

31  Au%  87 

m 

Rpt) 

2  (cost  data) 

X.J.7. 

OTIhE 

27  Feb  87 

30  Jun  87 

IX* 

14 

MONTHLY 

29  Aug  86 

29  Aufc  86 

••••• 

3 

15 

MONTHLY 

29  Jtug  86 

29  Aug  86 

3 

*The  Technical  Operations  Plans  (TOP)  required  for  this  stage  is  due  within  two 
weeks  of  the  Notice  to  Proceed. 

••Upon  completion  of  the  total  analytical  effort  and  before  submission  of  the 
first  draft  report. 


•••Two  draft  reports  (25  copies  of  each)  and  one  final  report  (50  copies  plus  the 
original  camera  ready  copy)  are  required.  Incorporate  Air  Force  cosments  into  th 
second  draft  and  final  reports  as  specified  by  the  USAFGEHL.  Supply  the  USAFOEHL 
with  an  advance  copy  of  the  first  draft,  second  draft,  and  final  reports  for 
acceptance  prior  to  distribution.  Distribute  the  remaining  24  copies  of  each 
draft  report  and  49  copies  of  the  final  report  as  specified  by  the  USAFOEHL. 


••••Submit  coat  estimates  (five  copies)  in  a  separately  bound  docunent  with  the 
Final  Report  only.  Provide  estimates  for  only  those  sites  recommended  for 
additional  Phase  XI  work  (Category  II)  and  Phase  IV,  Long  Term  Monitoring, 
(Category  III). 


Submit  monthly  hereafter 
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TABLE  2 

VOLATILE  ORGANIC  AND  AROMATIC  COMPOUNDS  (VOC) 


Purgeable  Halocarbona 

EPA  Method  601  and  Seleeto4 

SW803<M^»powda- 

Brcmodi chi oroaethane 

Bronofom 

Brancmethane 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl  ether 

Chloroform 

Chi oroaethane 

Di fir ooochlor  asethane 

1 . 2- Dichlorobenzene 

1 .3- Dichlorobenzene 

1 . 4- Dichlorobenzene 
Diehl  orodifluoromethane 

1 . 1- Dlchloroethane 

1 . 2- Dichloroethane 

1 . 1 - Diehl oroethene 
trans-1 ,2~Di chi oroethene 

1 . 2- Dichloropropane 
cia-1 , 3-Dichloropropene 
trana-l , 3-Dichloropropene 
Methylene  chloride 

1 . 1 .2.2- Tetrachlorocthane 
Tetrachlorethylene 

1 . 1 . 1- Tri chloroethane 

1 . 1 .2- Trichloroethane 
Tri ehl or oethyl ene 
Trichlorofluoromethane 
Vinyl  Chloride 


Purgeable  Aromatics 
epa  Method  sees-  (ooz 


Benzene 

Chlorobenzene 

1 . 2- Dichlorobenzene 

1 .3- Dichlorobenzene 

1 . 4- Dichlorobenzene 
Ethylbenzene 
Toluene 
o-xylene 
p-xylene 

nr  Xylene 
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TABLE  3 

Analytical  Parameters,  Methods  and  Required  Detection  Limits 
Parameter  Method  Detection  Limit 


Petroleum  Hydrocarbons  -  water 

Petroleum  Hydrocarbons  -  soil 

Aromatic  volatile  organics  -  water 

Aromatic  volatile  organics  -  soil 

Halogenated  volatile  organics  ~  water 

Halogenated  volatile  organics  -  soil 

13  Priority  Pollutant  Metals  -  water 
arsenic 
antimony 
beryl 1 lun 
cadmium 
chromium 
copper 
lead 
mercury 
nickel 
selenium 
silver 
thallium 
zinc 

13  Priority  Pollutant  Metals  -  soil 
arsenic 
antimony 
beryllium 
cadmium 
chromlus 
copper 
lead 
mercury 
nickel 
selenium 
silver 
thallium 
zinc 

Extractable  Priority  Pollutants  -  water 

Extractable  Priority  Pollutants  -  soil 

Lead  ~  water 


E416.1 

1  mg/L 

SW3550/E418.1 

1  mg/kg 

6W5030/sw8oaft  fcfcoa 

a 

SW5030/SW8OSfr  e  (00Z 

a 

E601 

a 

SW5030/SW8010--  a  (col 

a 

£206.2 

0.001  mg/L 

£200.7 

0.032  mg/L 

E200.7 

0.0003  mg/L 

E200.7 

0.004  mg/L 

E200.7 

0:007  mg/L 

E200.7 

0.006  mg/L 

E200.7 

0.042  mg/L 

E245.1 

0.0002  mg/L 

E200.7 

0.015  mg/L 

E270.2 

0.002  mg/L 

E200.7 

0;007  mg/L 

E200.7 

0*040  mg/L 

E200.7 

0;002  mg/L 

SW3050/SW7060 

0.1  mg/kg 

SV3050/SV601 0 

3.2  mg/kg 

SW3050/SH601 0 

0.03  mg/kg 

SW3050/SH601 0 

0.4  mg/kg 

SW3050/SW601 0 

0:7  mg/kg 

SW3050/SW601 0 

0.6  mg/kg 

SV3050/SW601 0 

4; 2  mg/kg 

SW7471 

0.1  mg/kg 

SW3050/SW601 0 

l;5  mg/kg 

SW3050/SW77A0 

0.2  mg/kg 

SW3050/SW601 0 

0.7  mg/kg 

SW3050/SW601 0 

4.0  mg/kg 

SW3050/SW6010 

0:2  mg/kg 

E625 

a 

SW3550/SW8SW/e( 

a 

E239.2 

0.002  mg/L 
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Paraaeter 

Method 

Detection  Linlt 

Coaaon  Anions  *  Water 

br aside 

A429 

0.1  sg/L 

chloride 

A429 

0.1  ng/L 

fluoride 

A429 

0.05  sg/L 

nitrate 

A429 

0;1  Bg/L 

nitrite 

A429 

0.1  Bg/L 

phosphate 

A429 

0.1  Bg/L 

sulfate 

A429 

0.1  Bg/L 

Non-Halogenated  Volatile 

Organics  -  water  or  soil 

SW5030/SW8015 

a 

Total  Cyanide  -  water 

A413D  e  135.2L 

0.020  Bg/L 

Total  Cyanide  -  soil 

A412D  e  115.  Z 

20  ag/kg 

Alkalinity  -  water 

bicarbonate 

A403 

10  og/L 

carbonate 

A403 

10  og/L 

hydroxide 

A403 

10  Bg/L 

Total  Metals  Screen  -  soil 

aluslnuB 

SW3050/SW6010 

4.5  Bg/kg 

anti aony 

SW3050/SW6010 

3.2  Bg/kg 

bar  inn 

SW3050/SW6010 

0.2  Bg/kg 

berylliun 

SW3050/SW6010 

0.03  Bg/kg 

boron 

SV3050/SW6010 

0.5  Bg/kg 

cadBlua 

SW3050/SW6010 

0.4  ag/kg 

cal  cl  us 

SW3050/SW601 0 

1.0  Bg/kg 

chrosiun 

SW3050/SW6010 

0.7  ag/kg 

cobalt 

SW3050/SW601 0 

0.7  ag/kg 

copper 

SW3050/SW601 0 

0.6  ag/kg 

Iron 

SW3050/SW6010 

0.7  sg/kg 

lead 

SW3050/SV6010 

4.2  ag/kg 

sagneslua 

SW3050/SW601 0 

3.0  ag/kg 

sanganese 

SW3050/SW601 0 

0.2  ag/kg 

solybdiun 

3W3050/SW601 0 

0.8  ag/kg 

nickel 

SW3050/SW601 0 

1 .5  ag/kg 

potass! us 

SW3050/SW601 0 

Deternine  at  tine 
of  analysis. 

silica 

SW3050/SW6010 

5.8  ag/kg 

silver 

SW3050/SW601 0 

0.7  og/kg 

sodius 

SW3050/SW601 0 

2.9  ag/kg 

thallium 

SW3050/SW6010 

4.0  ag/kg 

vanadlus 

SV3050/SW6010 

0.8  ag/kg 

zinc 

SW3050/SW6010 

0.2  ag/kg 

Conductance  -  water 

El  20.1 

- 

pH  -  water 

El  50.1 

- 

A-22 


n 

Total  Dissolved  Solids  (TDS)  -  water 
T  caper  at  ure  -  water 
B  EP  Toxicity  -  soil 

Notes: 


El  60.1  10  ag/L 

E170.1 

SV1310  b 

Extraction  A  Analytical 


detection  Unit  as  specified  by  the  applicable  EPA  or  Standard  Method;  report 
as  ag/L  for  water  samples  and  mg/kg  for  soil  samples. 


1 


I 


ft 


Additional  Notes: 


Metal  mg/L 

As 

Ba 

Cd 

Cr 

Pb 

Hg 

Se 

Ag 


of  Leaching  Solution 

0.002 

0.1 

0.005 

0.05 

0.1 

0.0002 

0.002 

0.01 


1.  VOC  (VOC  aeans  volatile  organic  chemicals  as  defined  by  EPA  in  Federal 
Register)  refers  to  analysis  for  both  Aromatic  Volatile  Organics  and 
Halogenated  Volatile  Organics. 


2.  "A"  Methods  -  Standard  Methods  for  the  Examination  of  Water  and 
Wastewater,  16th  Edition  (1985). 

3.  "E"  Methods  -  U.S.  Environmental  Protection  Agency 

A.  "SW"  Methods  -  Test  Methods  for  Evaluating  Solid  Waste,  Physical/Chemical 
Methods,  SW-8A6,  2nd  Edition  (USEPA,  1984) 

5.  For  soil  samples,  report  results  as  ag/kg  of  dry  soil.  Report  moisture 
content  for  each  soli  sample. 


A-23 


TABLE  A 


List  of  Sites  Requiring  Phase  II,  Stage  2  Work 

Fire  Training  Area  3 
Landfill  No.  4 
Landfill  No:  1 
Landfill  No.  3 
DP DO  Waste  Storage  Area 
Coal  Pile 


TABLE  5 

Analytical  Requirements  for  Water  Samples  at 
the  Fire  Training  Area  3 


Petroleum  Hydrocarbons 

E418.1 

Aromatic  Volatile  Organics 

SW5030/OW80gO 

Halogenated  Volatile  Organics 

E601 

Lead 

E239.2 

Specific  Conductance 

El  20.1 

pH 

El  50.1 

Temperature 

E170.1 

TABLE  6 

Analytical  Requirements  for  Water  Samples  at 

Landfill  A,  Landfill  1  and  Landfill  3 

Petroleum  Hydrocarbons 

£418.1 

Aromatic  Volatile  Organics 

SW5030/SW8O2O 

Halogenated  Volatile  Organics 

E601 

13  Priority  Pollutant  Metals 

E200.7 

E206.2 

E245: 1 

E270.2 

Extractable  Priority  Pollutants 

E625 

Specific  Conductance 

El  20.1 

pH 

El  50.1 

Temperature 

El  70.1 

Total  Dissolved  Solids  (TDS) 

E160.1 

Common  Anions 

A429 

Et07 


EU>OZ 
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TABLE  7 


Analytical  Requirements  for  Sediment  Samples  at  Landfill  4 


Petroleum  Hydrocarbons 
Aromatic  Volatile  Organics 
Halogenated  Volatile  Organics 
13  Priority  Pollutant  Metals 


Extractable  Priority  Pollutants 


SW3550/E418.1 
SW5030/SW80eO  £^02 
SW5030/SW8010  e  <*°i 
SW3050/SW601 0 
SH3050/SW7060 
SW7471 

SW3050/SW7740 
SU3550/SM&&  /  z<*lS 


TABLE  8 


Analytical  Requirements  for  Water  Samples  at 
the  DP DO  Waste  Storage  Area 


Petroleum  Hydrocarbons 
Aromatic  Volatile  Organics 
Halogenated  Volatile  Organics 
Non-Halogenated  Volatile  Organics 
13  Priority  Pollutant  Metals 


Extractable  Priority  Pollutants 
Total  Cyanide 
Specific  Conductance 
pH 

Temperature 

Total  Dissolved  Solids  (TDS) 
Common  Anions 


E418.1 

SW5030/SW8020-  Eboz 
E601 

SW5030/SW8015 

E200.7 

E206.2 

E245.1 

E270.2 

E625 

■A4«P-e3352 

El  20.1 
El  50.1 
E170.1 
El  60: 1 
A429 


Alkalinity  (Separately  report  carbonate, 
bicarbonate  and  hydroxide 
alkalinity)  A403 


TABLE  9 


Analytical  Requirements  for  Soil  and  Sediment  Samples 
at  the  DP DO  Waste  Storage  Area 


Petroleum  Hydrocarbons 
Aromatic  Volatile  Organics 
Halogenated  Volatile  Organics 
Non-Halogenated  Volatile  Organics 
13  Priority  Pollutant  Metals 


Extractable  Priority  Pollutants 
Total  Cyanide 


SW3550/E418.1 
SW5030/SW8020  £  <*°z 
SW5030/SW80+fr  e  <*o< 
SW5030/SW801 5 
SW3050/SW601 0 
SW3050/SW7060 
SW7471 

SW3050/SW7740 
SW3550/SW8S7O  /efeis 
A442B-  £.335  2 
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TABLE  10 


Analytical  Requirements  fop  Soil  Samples  at  the 
Coal  Pile,  Building  2700  and  Background  Sample 


Total  Metals  Screen 
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BIOGRAPHIES  OF  KEY  PERSONNEL 


W.  JOSEPH  ALEXANDER 
Education 


B.S.,  Geology,  East  Carolina  University,  1972 
M.S.,  Geology,  Northern  Arizona  University,  1974 
(Hydrogeology/Engineering  Geology  Emphasis) 

Registration 

Registered  Geologist  -  State  of  Georgia  (No.  559) 

Experience 

1984  to  date.  Research  Triangle  Institute.  Manager  of  Hydrogeology 
Department,  Center  for  Environmental  Measurements,  Environmental  Scien¬ 
ces  and  Engineering  Unit.  Technical  and  administrative  responsibili¬ 
ties  as  leader  of  hydrogeology  and  support  staff  conducting  research 
and  applied  hydrogeological  projects.  Currently  Task  Leader  for 

ground-water  aspects  of  pilot  study  for  EPA  National  Pesticide  Survey. 
Responsibilities  include  determining  the  ground-water  vulnerability  of 
six  counties  and  development  of  sampling  protocol  for  domestic  and 
community  well  systems.  Currently  Task  Leader  for  Stage  2  hydrogeo¬ 
logic  assessment  of  five  waste  disposal  sites  at  one  Air  Force  base. 
Involved  in  ground-water  contamination  and  baseline  environmental 
studies  for  commercial  clients.  Recently  Task  Leader  on  first  stage  of 
the  EPA's  National  Pesticide  Survey  to  determine  ground-water  vulner¬ 
ability  at  county  levels  throughout  the  United  States.  Recently 
Project  Leader  for  Phase  II,  Stage  1  ground-water  contamination  studies 
at  several  Air  Force  bases  under  DoD's  Installation  Restoration 
Program.  Project  Leader  on  work  assignment  with  EPA's  Office  of  Solid 
Waste  to  provide  technical  support  necessary  to  resolve  various  hydro¬ 
geologic  issues  used  in  the  development  of  locational  siting  guidelines 
for  hazardous  waste  treatment,  storage,  and  disposal  facilities. 

1979  to  1984.  Law  Engineering.  Senior  Hydrogeologist,  Natural 

Resources  and  Waste  Management  Division.  Responsible  for  management  of 
hydrogeological  services  group.  Technical  direction  of  studies  dealing 
with  ground-water  contamination,  remedial  measures  assessment,  and 
related  environmental  surveys.  Activities  largely  centered  within  the 
chemical,  paper,  petroleum,  and  nuclear  industries.  Ground-water 
contamination  evaluations  of  landfills,  land  treatment  areas,  spill 
sites,  underground  storage  tanks,  and  waste  pits,  ponds,  and  lagoons. 
Designed  and  implemented  recovery,  containment,  and  monitoring  systems 
for  petroleum  products  released  within  a  variety  of  hydrogeologic 
settings.  Conducted  aquifer  tests  and  dispersion  testing  for  hydraulic 
characterization  of  contaminated  sites.  Developed  data  base  management 
systems  for  interpretation  of  site  hydrogeology  and  ground-water 
contaminant  distribution.  Evaluated  effectiveness  of  ground-water 
.containment/diversion  alternative  in  controlling  oxygen  demand  on 
stream  using  two-dimensional  computer  model.  Also  responsible  for 
regional  aquifer  characterization  studies  and  for  ground-water  supply 
evaluations. 


Experience  (Continued) 


1977  to  1979.  Soil  &  Material  Engineers.  Engineering  Geologist/ 
Hydrogeologist,  Engineering  Department.  Responsible  for  management  of 
a  variety  of  hydrogeological,  geotechnical,  and  engineering  geology 
projects.  Evaluation  of  contaminated  ground-water  sites  and  design  and 
implementation  of  remedial  systems.  Other  types  of  projects  included 
subsurface  evaluation  of  dam  sites,  foundation  engineering,  industrial 
site  development,  and  the  evaluation  of  waste  disposal  sites. 

1974  to  1977.  Law  Engineering.  Staff  Hydrogeologist,  Water  Resources 
Department.  Responsibilities  included  preparation  of  ground-water  geo¬ 
logy  sections  of  Preliminary  Safety  Analysis  Reports  for  nuclear  power 
and  fuel  reprocessing  plants,  feasibility  studies  for  ground-water  sup¬ 
plies  and  evaporation-percolation  ponds,  and  ground-water  investiga¬ 
tions  for  pollution  control  facilities  and  coal-gasification  plants. 

1972  to  1974.  Department  of  Geology,  Northern  Arizona  University. 
Graduate  Teaching  Assistant.  Responsibilities  included  instructing 
courses  and  leading  related  field  trips  for  engineering  geology,  physi¬ 
cal  geology,  and  physical  science  laboratory  courses.  Worked  part  time 
for  registered  hydrogeologist  in  conducting  aquifer  tests  in  municipal 
well  fields,  performing  geologic  mapping,  and  conducting  geomagnetic 
investigations  in  northern  Arizona. 

Professional  Associations 

International  Association  of  Hydrogeologists 
Association  of  Ground-Water  Scientists  and  Engineers 
Association  of  Engineering  Geologists 

Selected  Publications 

Alexander  and  liddle,  “Ground-Water  Vulnrability  Assessment  in  Support 
of  the  First  Stage  of  the  National  Pesticide  Survey,"  Proceedings  of 
the  Agricultural  Impacts  on  Ground  Water  Conference,  Omaha,  Nebraska, 
1986. 

Alexander,  Miller,  and  Seymour,  “Mitigation  of  Subsurface  Contamination 
by  Hydrocarbons,"  National  Conference  on  Management  of  Uncontrolled 
Hazardous  Waste  Sites,  1982. 

Miller  and  Alexander,  "Geologic  Aspects  of  Waste  Disposal  Site  Evalua¬ 
tions,"  Association  of  Engineering  Geologists,  Bulletin  Vol.  XVIII, 
No.  3,  1981. 

Miller,  Schlecht,  and  Alexander,  "Groundwater  Assessments  for  Corporate 
Planning,"  Abstract,  Water  Pollution  Control  Federation,  Detroit,  1981. 

Alexander,  "Measurements  of  Oxygen-Related  Parameters  in  a  Shallow 
Aquifer  System."  Abstract,  Presented  to  the  National  Water  Well  Asso¬ 
ciation,  Las  Vegas,  1980. 

Alexander,  "Geology  and  Geomagnetics  of  West  Flagstaff,  Conconino 
County,  Arizona,"  Geological  Society  of  America  Abstracts,  Vol.  6,  No. 
5,  1974. 

Alexander,  as  participant  with  others,  "Pollution  Studies  of  Tar  River 
Tributaries  on  the  North  Carolina  Coastal'  Plain,"  Report  Number 
GY-9181,  National  Science  Foundation,  1971. 
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Selected  RTI  Reports 

Alexander  and  Winters,  “Results  of  Reconnaissance  Survey  to  Evaluate 
Low  Ground-Water  Levels  in  Vicinity  of  Waste-Treatment  Facility." 
Report  prepared  under  commercial  contract  432N-3665,  1986. 

Alexander,  Liddle,  Mason,  and  Yeager,  "Ground-Water  Vulnerability 
Assessment  in  Support  of  the  First  Stage  of  the  National  Pesticide 
Survey."  Report  under  EPA  Contract  No.  68-01-6646,  1986. 

Alexander,  Lehr,  and  Aller,  "Training  Manual  for  Using  DRASTIC  Hydro¬ 
geologic  Factors  in  Conducting  a  National  Ground-Water  Vulnerability 
Assessment."  Draft  Report  Under  EPA  Contract  No.  68-01-6646,  1985. 

Alexander,  Truesdale,  and  Liddle,  "Technical  Considerations  for  Defin¬ 
ing  the  Protectiveness  of  Various  Locational  Settings  of  Hazardous 
Waste  Treatment,  Storage  and  Disposal  Facilities."  Draft  Report  under 
EPA  Contract  No.  68-03-3149-1-4,  1985. 

Winters  and  Alexander,  "Possible  Explanations  for  the  Occurrence  of 
Elevated  Ammonia  Concentrations  in  Shallow  Ground-Water  Systems." 
Report  Prepared  under  Commercial  Contract  432T-3045,  1985. 

Alexander  and  Truesdale,  "Estimating  Ground-Water  Velocities  and  Time 
of  Travel  at  Treatment,  Storage,  and  Disposal  Facilities."  Draft  Report 
under  EPA  Contract  No.  68-03-3149-1-4,  1984. 

Alexander  and  Truesdale,  "Characterization  of  Vertical  Gradients  with 
Consideration  for  Measurements  at  Treatment,  Storage,  and  Disposal 
Facilities."  Draft  Report  under  EPA  Contract  No.  68-03-3149-1-4,  1984. 

Alexander  and  Truesdale,  "The  Potential  Application  of  Environmental 
Isotopes  in  Hydrogeologic  Investigations  of  Treatment,  Storage,  and 
Disposal  Facilities."  Draft  Report  under  EPA  Contract  No.  68-03-3149- 
1-4,  1984. 

Alexander,  "The  Relationship  Between  Water-Table  Slope  and  Hydraulic 
Gradient  with  Considerations  for  Measuring  Representative  Hydraulic 
Gradients  at  Treatment,  Storage,  and  Disposal  Facilities."  Draft 
Report  under  EPA  Contract  No.  68-03-3149-1-4,  1984. 

Alexander,  "Technical  Issues  Regarding  Variable  Density  Fluids  with 
Considerations  for  Ground-Water  Monitoring  at  Treatment,  Storage,  and 
Disposal  Facilities."  Draft  Report  under  EPA  Contract  No.  68-03-3149- 
1-4,  1984. 

Alexander  and  Liddle,  "Installation  Restoration  Program-Phase  II: 
Confirmation/Quantification  Stage  1,  Shaw  Air  Force  Base,  South 
Carolina."  Draft  Report  under  DoO  Contract  No.  F33615-83-D-4010,  1984. 
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STEVEN  l.  WINTERS 

I 

Education 

8.S.,  Geology,  Indiana  University,  1981 
M.S.,  Hydrogeology,  University  of  Waterloo,  1984 

(Synthetic  Organic  Solute  Transport  in  Groundwater) 

Experience 

December  1985  to  date.  Research  Triangle  Institute.  Research  Hydroge- 
ologist.  Hydro geo 1 ogy  Department,  Center  for  Environmental  Measure¬ 
ments,  Environmental  Sciences  and  Engineering  Unit.  Principal  activity 
has  been  project  hydrogeologist  on  soil,  surface  water  and  ground-water 
investigations  at  the  Seymour  Johnson  Air  Force  Base,  Goldsboro,  North 
Carolina  under  the  Air  Force  Installation  Restoration  Project.  Other 
projects  have  been  to  assist  in  the  development  and  validation  of 

statistical  techniques  to  aid  in  the  characterization  of  hazardous 

waste  sites,  help  design  column  experiments  to  evaluate  EPA's  Toxicity 
Characteristic  Leaching  Procedure,  provide  geologic  and  hydrogeologic 
support  in  the  development  of  a  natural-gas  reservoir  simulation  numer¬ 
ical  model,  survey  current  underground  storage  tank  leak  detection 
methods,  assess  the  general  transport  characteristics  of  gasoline 
constituents  in  ground  water  and  assist  in  the  design  and  implementa¬ 
tion  of  seepage  meter  surveys  in  the  North  Carolina  coastal  plain. 

Topics  of  major  document  reviews  have  included  the  applicability  of 
using  generic  ground-water  transport  modeling  to  regulate  hazardous 
waste  disposal  practices,  ground  freezing  as  a  method  of  contaminant 
containment,  and  a  large-scale  lab  study  to  estimate  earthen  liner 
integrity  in  the  field. 

1984  to  November  1985.  Woodward-Clyde  Consultants.  Senior  Staff 
|  Hydrog'eo  logist,  Water  Resources  Group.  Served  as  Project  Hydrogeol¬ 

ogist  for  two  EPA  Superfund  projects  in  northern  California  and  Wash¬ 
ington.  Tasks  included  the  design  and  implementation  of  ground-water 
monitoring  networks,  soil  and  water  sampling  programs,  and  contaminant 
transport  modeling.  Also  assisted  the  Water  Resources  and  Geotechnical 
staff  in  assessing  organic  contaminant  migration  potential  in  ground 
waters  contaminated  by  leaking  storage  tanks  or  surface  spills  in 
Silicon  Valley  and  wood-preservative  plants  in  northern  California. 

1981  to  1984.  Atomic  Energy  of  Canada,  Chalk  River  Nuclear  Labora¬ 
tories,  Chal k  River,  Ontario.  Research  Assistant.  Principal  duties 
included  assistance  on  research  into  processes  of  inorganic  and  organic 
solute  transport  at  the  ground-water  surface-water  interface.  Also 
assisted  hyarogeologists  in  research  on  radio-nuclide  transport  in  the 
subsurface. 

Professional  Associations 

Association  of  Ground-Water  Scientists  and  Engineers  (NWWA) 

American  Chen i cal  Society 
American  Geophysical  Union 
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Selected  Publications  and  Reports 

S.  M.  Harkins,  R.  S.  Truesdale,  R.  Hill,  and  S.  L.  Winters.  "U.S. 
Production  of  Manufactured  Gases:  Assessment  of  Past  Disposal  Prac¬ 
tices  (Draft)."  Report  under  EPA  contract  No.  68-01-6826,  1986. 

S.  L.  Winters.  "Database  Aquisition  for  the  Development  of  Statistical 
Methods  for  Characterizing  Ground-Water  Contamination  at  CERCLA 
Hazardous  Waste  Site."  Report  under  EPA  Contract  No.  68-01-6826,  1986. 

S.  L.  Winters  and  0.  R.  Lee.  "In  Situ  Retardation  of  Trace  Organics  in 
Groundwater  Discharge  to  a  Sandy  Stream  Bed,"  submitted  to  Environ¬ 
mental  Science  and  Technology  June  28,  1985. 

S.  L.  Winters  and  D.  R.  Lee.  "In  Situ  Measurement  of  Organic  Solute 
Transport  Parameters  in  Groundwater  Discharge  Environments,"  EOS,  65 
(16):  205  (April  17,  1984).  Presented  at  the  spring  meeting  of  the 
American  Geophysical  Union,  Cincinnati,  Ohio.  May  14,  1984.  . 

S.  L.  Winters  and  D.  R.  Lee.  "Organic  Solute  in  Groundwater  Discharge 
Environments,"  Proceedings,  Second  International  Conference  on  Ground- 
Water  Quality  Research,  Tulsa,  Oklahoma,  March,  1984,  pp.  55-58. 
National  Center  for  Groundwater  Research,  Oklahoma  State  University, 
Stillwater,  OK. 
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SCOTT  A.  GUTHRIE 


^  Education 

B.S.,  Geology,  Marshall  University,  1984 

Certificate  in  Ground-Water  Resources,  J.  Sargeant  Reynolds  Community 
College,  1985 

Experience 

!  September  1986  to  date.  Research  Triangle  Institute.  Hydrogeologist, 

Center  for  Environmental  Measurements,  Environmental  Sciences  and 
Engineering  Unit.  Primary  activities  include  supervision  of  monitoring 
well  installation  and  ground-water  sampling  for  base  installation/ 
restoration  projects  for  the  Air  Force,  and  commercial  clients. 

|  Involved  in  the  domestic  well  sampling  for  the  pilot  study  of  EPA's 

1  National  Pesticide  Survey. 

July  1985  to  September  1986.  Handex  Corporation.  Responsible  for 
permitting,  assistance  7n  drilling  procedures,  sample  retrieval, 
construction  and  installation  of  wells,  monitoring  of  ground-water 
|  levels  and  determination  of  hydrocarbon  thicknesses  in  wells. 

December  1984  to  July  1985.  Self-employed  as  a  geological  consultant. 
Projects  included  installation  of  irrigation  wells,  including  soil 
classification,  soil  chemistry,  stratigraphy,  site  evaluations,  linear 
trend  analysis,  well  design,  pump  testing,  and  submittal  of  reports  to 
.  County  Health  Departments.  Another  project  was  installation  of  supply 

I  well  for  small  town,  including  hydrogeological  evaluation  and  selection 

of  well  specifications  and  well -maintenance  program. 

Professional  Associations 


National  Water  Well  Association 


WILLIAM  F.  GUTKNECHT 


Education 


B.S.,  Chemistry,  University  of  Wisconsin,  Milwaukee,  Wisconsin,  1964 
Ph.D.,  Analytical  Chemistry,  Purdue  University,  Lafayette,  Indiana, 
1970 

Experience 

October  1983  to  Present.  Research  Triangle  Institute.  Manager,  Envi¬ 
ronmental  Chemistry  Department ,  Center  for  Environmental  Measurements, 
Environmental  Sciences  and  Engineering.  Technical  and  administrative 
management  of  projects  in  areas  of  sample  collection,  chemical  analy¬ 
sis,  and  precipitation  methods  development  and  evaluation,  quality  con¬ 
trol/quality  assurance,  and  analytical  support  of  other  Centers  and 
Units  within  RTI.  Project  leader  for  multiyear,  multidisciplinary  ana¬ 
lysis  and  waste  management  programs  with  the  DOD  Air  Force  and  USEPA. 


1980  to  October  1983.  Research  Triangle  Institute.  Supervisor,  Envi- 
ronmental  Chemistry  Section.  Supervised  analytical  chemists  performing 
collection  (sampling),  recovery  and  analysis  of  source,  ambient,  aque¬ 
ous,  industrial  hygiene  and  biological  samples.  Directed  research  and 
development  of  new  analytical  procedures,  especially  procedures  for 
characterization  (speciation)  and  quantification  of  inorganic  species. 
Other  areas  of  scientific  interest  and  activity  include  trace  organic 
analysis  and  quality  control/quality  assurance.  Used  numerous  tech¬ 
niques  for  measurement  of  trace  levels  of  elements  and  molecular  spe¬ 
cies,  including  atomic  absorption  spectrometry,  colorimetric  methods, 
photon- induced  x-ray  fluorescence,  proton- induced  x-ray  emission,  neu¬ 
tron  activation  analysis,  and  photoelectron  spectrometry.  Used  Auger 
microscopy  to  characterize  particles  in  lungs  and  ESCA  to  characterize 
tellurium,  selenium,  and  lead  particles  generated  and  collected  in  the 
laboratory.  Developed  a  new  procedure  for  speciation  utilizing  a  com¬ 
bination  of  catalysis  and  gas  chromatography  for  measurement  of 
Fe+3,  Cu+,  and  CN"  at  the  parts-per-bil 1  ion  level.  Used  gas 
chromatography  and  high  performance  liquid  chromatography  for  analysis 
of  environmental  air  samples  for  ambient  hydrocarbons,  isocyanates,  and 
chlordane.  Investigated  the  limitations  of  a  variety  of  air  sample 
collection  devices  including  stability  of  compounds  in  these  devices 
and  percent  recovery  from  them. 

1978  to  1980.  Research  Triangle  Institute.  Env ironmental  Chemist. 
Prepared  quality  assurance  plans  for  various  analytical  studies  includ¬ 
ing  environmental  screening  and  pesticide  analysis  programs.  Prepared 
inorganic  and  organic  samples  for  quantitative  or  performance  audits 
and  participated  in  qualitative  or  systems  audits  of  various  analytical 
laboratories. 


1971  to  1978.  Duke  University.  Assistant  Professor,  Department  of 
Chemistry.  Taught  undergraduate  courses  in  general  chemistry  and  in¬ 
strumental  analysis.  Taught  graduate  courses  in  electrochemistry, 
trace-element  analysis,  introductory  electronics,  and  programming  and 
on-line  application  of  micro  and  minicomputers.  Accomplishments  in 
research  carried  out  with  graduate  students  under  direction  included: 
(a)  development  of  computer-controlled  and  real-time,  computer-opti¬ 
mized  analytical  systems;  (b)  development  (with  R.  L.  Walter  of  Duke 
University),  proton-induced,  x-ray  emission  analysis  system  and  utili¬ 
zation  of  this  system  for  analysis  of  numerous  biomedical  and  environ¬ 
mental  samples;  (c)  development  of  ion-selective  electrode  systems  for 
the  measurement  of  thiols,  sulfite  and  bromide;  and  (d)  studies  cf  cer¬ 
tain  trace  metals  in  select  physiological  systems,  e.g.,  chromium  in 
human  blood  serum,  aluminum  in  human  brain  tissue,  and  cadmium  in  human 
lungs. 

1970  to  1971 .  Louisiana  State  University.  New  Orleans,  Louisiana, 
Postdoctoral  Research  Associate  with  Professor  G.  G.  Guilbault.  Devel¬ 
opment  of  ion- selective  electrodes  for  the  measurement  of  phosphate; 
development  of  enzyme-based  ion-selective  electrodes  for  the  measure¬ 
ment  of  select  thiols. 

1964  to  1970.  Purdue  University.  Graduate  Research  with  Professor 
SY  P.  Perone.  Development  of  computer- control  led  and  real-time,  compu- 
teroptimized  electroanalytical  systems. 

1963  to  1964.  University  of  Wisconsin.  Senior  Research  with  Profes- 
sor  L.  W.  Bahe.  Development  and  construction  of  a  calorimeter. 

Professional  and  Honorary  Associations 

Phi  Lambda  Upsilon 
Alpha  Chi  Sigma 
American  Chemical  Society 

Chapters  or  Sections  of  Books  Published 

Electronics  Experiments  18-21,  "Instrumental  Analysis  Manual,"  G.  G. 
Guilbault  and  L.  G,  Hargis,  Marcel  Dekker,  Inc.,  New  fork,  1970. 

Selected  Publications 


Perone,  S.  P.,  and  Gutknecht,  W.  F.,  "Double  Wave  Behavior  of  Cobalt 
(II)  in  Thiocyanate  Medium  at  Oropping  and  Stationary  Mercury  Elec¬ 
trodes,"  Anal .  Chem.,  ^9>  892-895  (1967). 

Perone,  S.  P.,  Jones,  D.  0.,  and  Gutknecht,  W.  F.,  "Real-Time  Computer 
Optimization  of  Stationary  Electrode  Polarographic  Measurements," 
Anal .  Chem.,  41,  1154-1162  (1969). 

Gutknecht,  W.  F.,  and  Perone,  S.  P.,  "The  Numerical  Deconvolution  of 
Overlapping  Stationary  Electrode  Polargraphic  Curves  with  an  On-Line 
Digital  Computer,"  Anal .  Chem. ,  42,  906-917  (1970). 


Gutknecht,  W.  F.,  and  Guilbault,  G.  G.,  "An  Electrochemical  System  for 
Monitoring  the  Removal  of  Cyanide  from  Aqueous  Systems  with  Immobilized 
Injectase,"  Env ironmental  Letters,  _2(2),  51-57  (1971  ). 

Gutknecht,  W.  F.,  Kuan,  S.  S.,  Cochran,  R.  and  Guilbault,  G.  G.,  "Mea¬ 
surements  of  Injectase  Activity  using  Sulfide  Ion-Selective  Electrode," 
Anal .  Biochem.,  46,  200-208  (1972). 

Walter,  R.  L. ,  Willis,  R.  D. ,  Gutknecht,  W.  F.,  and  Joyce,  J.  M.  "An¬ 
alysis  of  Biological,  Clinical  and  Environmental  Samples  Using  Proton- 
Induced  X-Ray  Emission,"  Anal .  Chem. ,  46,  843-854  (1974). 

Gutknecht,  W.  F.,  Baum,  R.,  Walter,  R.  L.,  and  Willis,  R.  D.,  "A  New 
Method  for  Preparing  Standard  Targets  for  X-Ray  Analysis,"  Anal . 
Chem.,  47,  1727-1728  (1975). 

Tseng,  P.  K.  C.,  and  Gutknecht,  W.  F.,  "Direct  Potentiometric  Measure¬ 
ment  of  Several  Thiols,"  Anal .  Chem.,  47,  2316-2319  (1975). 

Stanford,  J.  A.,  Willis,  R.  D.,  Walter,  R.  L.,  Gutknecht,  W.  F.,  and 
Antonovics,  J.,  "Proton- Induced  X-Ray  Emission  Analysis  -  A  Valuable 
Technique  Applied  to  Trace  Metal  Investigations  of  Soils  and  Metal 
Uptake  in  Plants,"  Radiation  and  Environmental  Biophysics,  12,  175-180 
(1975).  -  “ 

Walter,  R.  L,  Willis,  R.  D.,  and  Gutknecht,  W.  F.,  "Trace  Element 
Studies  in  8ioenv ironmental  Samples  Using  3-MeV  Protons,"  In  Appl ica- 
tion  of  Small  Accelerators,  J.  L.  Duggan,  Ed.,  1975,  p.  189. 

Ariano,  J.  M,,  and  Gutknecht,  W.  F.,  "On-Line,  Computer-Controlled 
Potentiometric  Analysis  System,"  Anal .  Chem. ,  48,  281-287  (1976). 
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Education 

B.S.,  Medical  Technology,  Our  Lady  of  the  Lake  College,  San  Antonio, 
Texas,  1961 


Experience 

October  1985  to  Present.  Research  Triangle  Institute.  Chemist,  Center 
for  Environmental  Measurements,  Environmental  Sciences  and  Engineering. 
Prepares  environmental  samples  for  analysis  using  various  digestion 
procedures  and  performs  trace  metal  analysis  of  these  samples  by  means 
of  flame  or  furnace  atomic  absorption  spectometry. 

May  1985  to  September  1985.  North  Carolina  Department  of  Human 
Resources.  Environmental  Chemist,  Health  Services  Division, 
Environmental  Health  Section,  Solid  and  Hazardous  Waste  Management 
Branch,  Bath  Building.  Assisted  the  staff  and  the  regulated  community 
to  interpret  North  Carolina  hazardous  waste  regulations.  Provided 
technical  assistance  to  state  and  industry  for  treatment  and  disposal 
of  hazardous  materials  resulting  from  discharges. 

January  1977  to  May  1985.  North  Carolina  Department  of  Human  Resources. 
Chemical  Analyst  I",  Health  Services  Division,  Laboratory  Section, 
Environmental  Sciences  Branch,  Bath  Building.  Prepared  solid  samples 
for  analysis  by  using  digestion  or  extraction  procedures.  Analyzed 
drinking  water  and  hazardous  waste  samples  for  numerous  parameters 
using  wet  chemistry  and  automated  methods.  Automated  methods  included 
using  an  IL  flame  spectrophotometer,  a  Perkin-Elmer  Zeeman-5000 
spectrophotometer  with  graphite  furnace,  an  01  TOC  analyzer,  and  a 
rapid  flow  analyzer.  Entered  Laboratory  data  into  computer. 

October  1974  to  June  1975.  University  of  Virginia.  Medical 
Technologist,  Student  Health  Center.  Performed  various  clinical 
laboratory  tests,  such  as  complete  blood  counts,  throat  cultures, 
sedimentation  rates,  etc. 

April  1965  to  May  1966.  Sloan-Kettering  Institute  for  Cancer  Research. 
Medical  Technologist.  Assisted  with  bone  marrow  aspirations  on 
leukemia  patients.  Made,  stained,  and  read  bone  marrow  smears. 

October  1963  to  January  1965.  School  of  Aerospace  Medicine.  Medical 
Technologist,  Brooks  AfB.  Performed  various  clinical  laboratory  tests 
on  experimental  animals  for  the  purpose  of  standardization. 

June  1961  to  October  1963.  Nix  Memorial  Hospital.  Medical 
Technologist .  Worked  Tn  Fematology,  blood  bank,  serology,  and 
histology. 
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TABLE  C-l.  RECOROS  OF  WELLS  DRILLED  IN  VICINITY  OF  SEYMOUR  JOHNSON  AFB 


Wel  1 
No. 

Owner 

Depth 

(ft) 

Di ameter 
(in) 

Depth  of 
casing 
(ft) 

Water 

level 

(ft) 

Yield 

(gal/ 

min) 

33 

N.C.  Hide  Co. 

246 

8 

-- 

-- 

105 

34 

Jack  Wright 

75 

6 

71 

-18 

15 

35 

Dewey  Bros. 

49 

6 

25 

-25 

-- 

36 

ESSO  Station  E974 

98 

6 

-- 

-- 

-- 

37 

Goldsboro  Iron 
and  Metal  Co. 

246 

6 

141 

— 

105 

38 

Edwards'  Young 

Mens  Shop 

100 

6 

97 

15 

39 

Heilig  and  Myers 

127 

6 

125 

-33  . 

56 

40 

Pepsi  Cola 

Bottling  Co. 

100 

6 

90 

— 

30 

41 

B.  C.  Allen 

99 

4 

31 

-- 

10 

42 

Ben  R.  Lewis 

86 

4 

82 

-35 

15 

43 

Charles  E.  Croom 

65 

4 

61 

-4 

10 

*44 

Dr.  W.  Trachtenburg 

55 

4 

51 

-20 

12 

45 

State  Highway 
Maintenance  yard 

113 

6 

108 

18 

46 

E.  H.  Robbins 

207 

6 

202 

-45 

60 

47 

Paul  Best 

90 

6 

85 

-15 

20 

48 

Central  School 

101 

6 

96 

-- 

30 

62 

County  Homes 

228 

8 

174 

-20 

150 

79 

Brogden  School 

77 

6 

73 

-34 

15 

80 

Berry  Mitchell 

103 

4 

101 

-- 

5 

81 

Zeb.  Mitchell 

70 

4 

68 

-- 

10 

82 

Zeb.  Mitchell 

70 

4 

68 

-- 

-- 

83 

Herbert  Mitchell 

68 

4 

66 

-- 

8 

84 

Herbert  Mitchell 

81 

4 

79 

-- 

8 

85 

W.  P.  Hatsel 1 

74 

4 

72 

-- 

8 

86 

W.  P.  Hatsel 1 

69 

4 

67 

-- 

10 

87 

J.  A.  Strader 

85 

4 

83 

-- 

8 

--  =  Data  not  available. 


NOTES:  Modified  after  Pusey  (1960). 

Refer  to  Figure  14  for  location  of  wells. 

(Except  for  #33,  which  is  in  slate,  all  wells  are  in  sand. 

♦Well  located  within  a  one-mile  radius  of  the  sites  studied  in  Stage  2. 
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TABLE  C-3.  WELL  CONSTRUCTION  RECORD  FOR  WELL  2351 
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1.0  INTRODUCTION 

1.1  Purpose  and  Scope  of  Study 

The  goals  of  the  Installation  Restoration  Program  ( IRP )  Phase  II 
investigation  at  Seymour  Johnson  Air  Force  Base  (AFB)  are  to: 

•  Confirm  the  presence  or  absence  of  contamination  resulting  from 
past  waste  disposal  practices  at  the  base; 

•  Determine  (if  possible)  the  extent  and  magnitude  of  contamina¬ 
tion  and  the  potential  for  migration  of  those  contaminants  in 
the  various  environmental  media; 

•  Identify  public  health  and  environmental  hazards  associated 
with  the  contaminated  media; 

•  Recommend  any  additional  actions  or  future  environmental 
monitoring  necessary  to  fully  assess  the  potential  for  contami¬ 
nant  migration  at  or  from  the  base. 

1.2  Installation  Description  and  History 

1.2.1  Location  of  Seymour  Johnson  AFB.  Seymour  Johnson  AFB 
is  in  Wayne  County,  North  Carolina,  just  southeast  of  the  City  of 
Goldsboro.  The  base  comprises  3,216  acres  of  contiguous  property.  In 
addition,  the  Air  Force  owns  or  has  easements  on  four  additional  sites 
totaling  13  acres  located  in  the  immediate  vicinity  of  Seymour  Johnson 
AFB.  These  sites  are  primarily  used  for  navigation  and  communication 
purposes,  and  have  not  been  included  in  this  Phase  II  investigation. 

1.2.2  History  of  Seymour  Johnson  AFB  Seymour  Johnson  AFB 
was  activated  in  June  1942,  when  the  War  Department  approved  the 
establishment  of  a  technical  school  southeast  of  Goldsboro.  The 
primary  mission  was  to  serve  as  a  Headquarters  Technical  School,  Army 
Air  Force.  In  1943,  additional  missions  followed,  including  the 
Provisional  Overseas  Replacement  Training  Center,  preparing  officers 
and  enlisted  men  for  overseas  duty;  and  the  326th  Fighter  Group, 
providing  training  for  replacement  pilots  for  the  P-47  Thunderbolt.  In 
1944,  basic  training  of  P-47  pilots  became  the  primary  mission  at 
Seymour  Johnson  AFB. 
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At  the  end  of  World  War  II  in  Europe,  Seymour  Johnson  AFB  was 
designated  a  Central  Assembly  Station  for  processing  and  training 
troops  being  reassigned  throughout  the  continental  United  States  and 
the  Pacific.  This  function  was  discontinued  in  September  1945,  and  the 
base  became  an  Army  Air  Force  Separation  Center. 

In  May  1946,  Seymour  Johnson  AFB  was  deactivated  and  in  1949  the 
property  was  deeded  to  the  City  of  Goldsboro.  Between  1950  and  1953, 
Piedmont  Airlines  conducted  regular  flights  into  Seymour  Johnson  Field. 
Other  facilities  at  the  base  were  leased  to  private  interests  for  ware¬ 
housing,  temporary  residence  for  a  road  circus,  light  manufacturing, 
family  housing,  and  special  presentations. 

At  the  end  of  1952,  the  City  of  Goldsboro  transferred  the  base  to 
the  Federal  Government,  and  shortly  thereafter,  the  U.S.  Army  Corps  of 
Engineers  began  construction  activities  for  reopening  the  base.  In 
1956,  Seymour  Johnson  AFB  was  reactivated  as  a  Tactical  Air  Command 
base,  and  during  the  same  year,  the  83rd  Fighter-Day  Wing  was  assigned 
to  the  base.  The  83rd  Fighter-Day  Wing  was  deactivated  in  1957,  and 
the  4th  Fighter  Group  was  assigned  to  the  base  as  the  primary,  or  host, 
unit.  The  4th  Fighter  Group  was  later  designated  the  4th  Fighter  Wing. 

A  Strategic  Air  Command  Unit  designated  the  4241st  Strategic  Wing 
was  activated  at  Seymour  Johnson  in  1958.  Activation  of  the  911th 
Refueling  Squadron  took  place  in  early  1959.  The  4241st  was  redesig- 
I  nated  the  68th  Bomb  Wing  in  1963. 

1.3  Description  and  History  of  Individual  Sites 

Ten  sites  were  identified  in  the  Phase  I  report  as  potentially 
containing  hazardous  materials  resulting  from  past  activities.  Five  of 
I  the  sites  identified  in  Phase  I  were  selected  by  the  Air  Force  and 

Research  Triangle  Institute  (RT I )  for  the  Phase  II,  Stage  1  assessment. 
Two  additional  sites  (the  DPDO  Waste  Storage  Site  and  a  suspected  JP-4 
contamination  site)  were  added  for  the  Phase  II,  Stage  1  investigation. 
I  Two  sites  studied  during  the  Phase  II,  Stage  1  investigation  (Sites  1 

through  5)  have  been  moved  to  Phase  IV  (Operations  and  Remedial 
Actions)  of  the  IRP  Program.  The  area  identified  as  Site  6  during  the 
'  Stage  1  investigation  has  been  divided  into  3  separate  sites  for  this 

■  Stage  2  investigation.  The  second  stage  of  the  Phase  II  investigation 
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will  include  two  sites  identified  in  the  Phase  I  report,  but  not  selec¬ 
ted  as  part  of  the  Phase  II,  Stage  1  investigation.  These  sites 
include  Landfill  No.  3  and  the  Coal  Pile. 

The  following  descriptions  of  the  six  sites  to  be  studied  for  the 
Phase  II,  Stage  2  investigation  are  based  upon  the  findings  of  the 
Phase  I  report  (Engineering -Science,  1982)  and  the  Phase  II  Stage  1 
report  (RTI,  1986).  The  approximate  location  of  all  six  sites  are 
shown  on  Figure  1. 

1.3.1  Site  1  -  Fire  Training  Area  No.  3.  The  fire  depart¬ 
ment  has  operated  fire  protection  training  areas  on  base  where  fires 
have  been  ignited  and  then  extinguished.  Fire  Training  Area  No.  3  has 
been  in  operation  since  1956  and  is  the  major  permanent  fire  training 
area  on  base.  The  facility  is  located  adjacent  to  a  fenced,  truck  yard 
off  an  extension  to  Collier  Avenue  (Figure  2). 

The  fire  training  area  is  comprised  of  a  diked  pit  formed  on  a 
compacted  base.  An  underdrain  system  was  installed  to  drain  the  pit  to 
an  underground  oil/water  separator  prior  to  discharging  the  water  into 
the  storm  drainage  system.  A  fuel  system  was  later  installed  to  evenly 
distribute  the  fuel  within  the  pit  from  an  adjacent  fuel  storage  tank. 
Until  1974,  the  area  was  used  on  a  monthly  basis.  After  1974,  the 
frequency  of  training  was  reduced  to  quarterly  exercises.  Between  1956 
and  the  mid- 1970's,  contaminated  fuels  and  some  combustible  waste  chem¬ 
icals  were  burned  in  the  pit.  Beginning  in  1976,  fire  training  exer¬ 
cises  were  conducted  using  only  uncontaminated  JP-4.  Approximately  500 
gallons  of  fuel  were  used  during  a  typical  training  exercise.  The  area 
was  saturated  with  water  prior  to  the  application  of  fuel.  Protein 
foams,  AFFF,  Halon  1211,  and  dry  chemicals  were  utilized  as  extin¬ 
guishing  agents  from  1956  to  the  present.  Residual  fuels  were  burned 
prior  to  draining  the  pit. 

The  topography  in  the  immediate  vicinity  of  Fire  Training  Area  No. 
3  is  fairly  level.  Beyond  the  fence  located  northwest  of  the  site,  the 
land  surface  slopes  to  the  northwest  toward  Stoney  Creek.  One  moni¬ 
toring  well  ( MW -11)  was  installed  approximately  southwest  of  the  site 
during  the  Phase  II,  Stage  1  investigation.  The  purpose  of  this  well 
was  to  determine  the  groundwater  quality  downgradient  of  the  diked  pit 
(Figure  2). 
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The  upper  21  feet  of  soil  beneath  the  fire  training  area  are  pre¬ 
dominantly  multicolored  silty  sands  with  a  wide  variation  in  texture. 

A  thin  gravel  bed  was  also  noted  by  the  driller  during  the  Phase  II, 
Stage  1  investigation  at  a  depth  of  approximately  15  feet.  The  sand 
strata  are  underlain  by  a  gray  sandy  silty  clay  that  likely  represents 
the  top  of  the  Black  Creek  formation. 

Well  MW-11  extends  to  a  depth  of  approximately  30  feet  and  is 
screened  just  below  the  sand  strata  within  the  Black  Creek  formation. 
During  development,  this  well  appeared  to  have  a  very  low  yield. 
Groundwater  was  measured  at  a  depth  of  5.83  feet  below  land  surface  in 
well  MW-11  in  early  April  1984,  a  rise  of  just  more  than  a  foot  since 
February  1984.  This  shallow  water  level  is  expected  to  be  comparable 
with  water  levels  in  the  overlying  sand  strata  considering  the  prox¬ 
imity  of  the  well  screen  to  those  strata.  Groundwater  flow  in  the  area 
is  assumed  to  be  toward  the  west  or  northwest  where  discharge  ulti¬ 
mately  occurs  in  Stoney  Creek.  The  specific  conductance  of  the  ground- 
water  obtained  from  well  MW-11  was  50  umho/cm  and  the  pH  was  5.5  in 
April  1984.  No  indications  of  groundwater  contamination  were  noted 
based  on  the  results  of  nitrate,  oil  and  grease,  total  organic  carbon, 
total  organic  halogen,  or  phenol  analyses  performed  on  samples  during 
the  Phase  II,  Stage  1  investigation. 

1.3.2  Site  2  -  Landfi 11  No.  4  Landfill  No.  4  is  located 
between  Collier  Avenue  and  Stoney  Creek  (Figure  3).  The  total  area  of 
the  landfill  is  approximately  8  acres.  The  present  surface  of  the 
landfill  is  fairly  flat  with  a  slope  to  the  northwest.  The  north¬ 
western  limit  of  the  landfill  is  marked  by  an  abrupt  scarp  where  the 
landfill  extends  onto  the  flat-lying  plain  near  Stoney  Creek.  The 
landfill  operation  began  in  1970.  Landfill  No.  4  was  utilized  through 
1978  for  the  disposal  of  general  refuse  generated  on  the  base  with  the 
exception  of  refuse  from  the  housing  area  and  some  miscellaneous  indus¬ 
trial  chemicals.  The  landfill  was  operated  in  a  trench  and  fill  fash¬ 
ion;  no  burning  occurred,  and  the  wastes  were  covered  daily.  Trenches 
were  described  in  the  Phase  I  report  as  extending  from  6  to  7  feet  in 
depth. 
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Figure  3.  Site  2. 


In  1978,  the  base  established  a  contract  for  collection  and  off- 
base  disposal  of  all  refuse  generated  at  Seymour  Johnson  AF8.  The  only 
waste  disposed  of  in  the  landfill  from  1978  to  the  present  consists  of 
rubble  from  ground  maintenance.  Trench  and  fill  procedures  have  been 
discontinued,  and  the  landfill  has  been  filled  along  a  slope. 

Seepage  has  been  observed  along  the  northern  toe  of  the  landfill. 
This  leachate  was  sampled  (SW-1),  and  two  monitoring  wells  (MW-13, 
MW-14)  were  installed  at  the  landfill  during  the  Phase  II,  Stage  1 
investigation  (Figure  3).  Fill  material  consisting  of  wood  fiber, 
glass,  plastic,  paper,  and  some  clayey  sand  occurs  to  a  depth  of 
approximately  18  feet  below  the  ground  surface  at  Landfill  No.  4.  A 
silty  sand  layer  containing  well-rounded  pebbles  occurs  beneath  the 
landfill  and  is  underlain  by  the  dark  silty  clays  of  the  Black  Creek 
formation. 

A  seepage  sample  collected  from  the  northern  side  of  Landfill  No. 

4  during  the  Phase  II,  Stage  1  investigation  exhibited  an  elevated 
specific  conductance  and  relatively  high  concentrations  of  lead,  cad¬ 
mium  and  nickel.  Benzene,  ethylbenzene,  trans-1 ,2-dichloroethylene, 
and  toluene  were  also  detected  in  the  seepage  sample.  Groundwater 
extracted  from  well  MW-13  at  the  landfill  was  noted  to  have  a  strong 
hydrogen-sul fide  odor  and  dark  gray  color  during  well  development.  In 
addition,  elevated  concentrations  of  total  organic  carbon,  total 
organic  halogen,  and  phenol  were  noted  in  groundwater  samples  drawn 
from  wel 1  MW-13. 

1.3.3  Site  3  -  Landfi 11  No.  1  Landfill  No.  1  is  generally 
located  northwest  of  Fire  Training  Area  No.  3  and  southeast  of  Stoney 
Creek  (Figure  4).  The  total  area  of  the  site  is  reportedly  about  2.5 
acres.  Although  the  actual  layout  of  the  landfill  is  not  known  at 
present.  A  topographic  depression  exists  northwest  of  the  landfill 
where  the  northeast-trending  power-line  right-of-way  is  present.  The 
ground  surface  rises  further  to  the  northwest  of  the  power  lines,  and 
then  drops  steeply  to  Stoney  Creek. 

The  site  was  operated  from  1941  through  1946,  during  the  initial 
activation  of  the  base.  During  this  same  period,  the  base  operated  a 
refuse  incinerator,  and  the  landfill  only  received  a  portion  of  the 
waste  and  refuse  generated  at  the  base.  Ash  from  the  incinerator  was 
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likely  disposed  of  in  this  landfill  along  with  a  small  quantity  of 
miscellaneous  industrial  wastes.  Refuse  suitable  for  animal  feed  was 
sold  to  local  farmers,  and  scrap  metals  were  salvaged  from  the  land¬ 
fill.  Since  1946,  the  landfill  has  been  closed,  and  the  majority  of 
the  area  has  an  established  vegatative  cover.  In  recent  years  an  exca¬ 
vation  training  progran  was  conducted  in  the  landfill  area.  These 
excavations  have  uncovered  remnants  of  landfill  debris. 

'  One  monitoring  well  (MW- 12 )  was  installed  between  the  assumed 

northern  limits  of  the  landfill  and  Stoney  Creek  as  part  of  the  Phase 
II,  Stage  1  investigation.  Rubble  fill  material  was  encountered  during 
drilling,  indicating  some  extension  of  the  landfill  northwest  of  the 
vegetated  cover  area  beneath  the  existing  powerlines.  Approximately  5 
feet  of  brown  sandy  fill  material  was  encountered  at  well  MW-12. 

Mul ticolored,  occasionally  silty,  sands  were  encountered  between  5  and 
20  feet.  Gray  silty  fine  sands,  laminated  with  dark  gray  silty  clays 
were  encountered  at  a  depth  of  20  feet  and  probably  represent  the  top 
of  the  Black  Creek  formation.  The  depth  to  groundwater  in  MW-12  was 
9.55  feet  below  land  surface  in  early  April  1984.  The  direction  of 
!  groundwater  flow  from  the  site  is  assumed  to  be  to  the  northwest  where 

discharge  occurs  into  Stoney  Creek. 

A  slightly  elevated  specific  conductance  was  observed  in  field 
measurements  conducted  on  the  groundwater  sample  taken  from  well  MW-12 
|  and  also  during  well  development.  A  pH  of  5.55  was  measured  in  the 

field.  Except  for  a  slightly  elevated  measurement  of  total  organic 
carbon,  there  were  no  other  indications  of  groundwater  quality  degrada¬ 
tion  during  the  Phase  II,  Stage  1  investigation. 

*  1.3.4  Site  4  -  Land f i 1 1  No.  3:  Landfill  No.  3  is  located 

along  the  northern  periphery  of  the  base,  northwest  of  the  intersection 
of  Biggs  Street  and  Ream  Street  (Figure  5).  The  site  was  operated  be¬ 
tween  1961  and  1970  and  encompasses  an  area  of  approximately  15  acres, 

I  although  the  exact  limits  of  the  landfill  are  not  known.  Soils  in  the 

landfill  area  are  reported  in  the  Phase  I  report  as  being  a  sand  clay 
mix.  The  area  of  the  landfill  that  is  adjacent  to  Stoney  Creek  is  in  a 
flat-lying  flood  plain.  Landfill  operations  have  included  both  trench 
I  and  slope  fill  practices  with  trenches  ranging  from  30  to  35  feet  long 
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and  a  maximum  depth  of  10  feet.  Landfilling  began  in  the  southwestern 
portion  of  the  site  and  extended  towards  the  northeast.  The  depth  of 
the  trenches  decreased  to  3  to  4  feet  as  the  landfilling  operations 
approached  Stoney  Creek.  The  early  operational  procedures  included 
daily  burning  and  covering,  however,  during  the  final  stages  of  land- 
filling,  the  burning  practice  was  discontinued.  The  waste  materials 
disposed  in  the  landfill  include  general  refuse,  glass,  coal  bottom  ash  * 

and  paint  residues.  Small  quantities  of  spent  solvents  and  other  mis¬ 
cellaneous  industrial  wastes  may  have  been  disposed  in  this  landfill. 

No  contaminated  fuels  and  oils  were  disposed  in  the  landfill.  The  area 
was  closed  and  covered  with  two  feet  of  sandy-loam  soil  in  1970.  No 
leachate  has  been  observed  seeping  from  this  landfill. 

1.3.5  Site  5  -  DPDO  Waste  Storage  Area:  Site  5  is  located 
on  the  northern  section  of  the  base,  just  south  of  Fickel  Street 
(Figure  6).  The  area  is  enclosed  by  a  fence  but  is  not  paved.  No 
known  spills  have  occurred  from  the  hazardous  waste  tank.  There  are 
also  no  obvious  indications  of  spills  on  the  ground  surface.  Barrels 
stored  at  the  site  have  appeared  to  be  intact.  An  underground  storage 
tank  exists  at  the  site  and  is  used  to  store  commingled  POL  waste 
products.  Pesticides  and  waste  solvents  have  also  been  stored  at  the 
site. 

The  ground  surface  in  the  immediate  vicinity  of  the  site  is  rela¬ 
tively  flat.  There  were  some  indications,  noted  during  the  Phase  II, 

Stage  1  investigation,  that  some  of  the  area  had  received  soil  fill. 

To  the  west,  the  site  area  slopes  steeply  for  a  few  hundred  feet  and 
then  reaches  the  wide,  flat- lying  plain  occupied  by  Stoney  Creek. 

Four  soil  test  borings  were  drilled  around  the  site  to  depths  of 
30  feet  during  the  Phase  II,  Stage  1  investigation.  Soil  samples  were 
retained  for  analysis  but  no  monitoring  wells  were  installed.  Boring 
STB- 1 0  was  drilled  slightly  upgrade  of  the  tank  in  an  area  assumed  to 
be  out  of  the  direct  influence  of  site  activities.  The  remaining  three 
borings  were  drilled  just  downgrade  of  the  site.  Similar  lithologies 
were  encountered  in  the  four  borings.  The  upper  3  to  6  feet  of  mate¬ 
rial  typically  contained  a  sandy  fill  with  fragments  of  rock  and  wood. 

A  bright  yellow  substance  was  noted  in  the  fill  material  from  STB-8.  i 
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The  fill  material  was  underlain  by  multicolored  silty  sands  that 
approximately  7  feet  thick.  Dark  gray  silty  clays  laminated  with  gray 
silty  fine  sands  were  found  to  underlie  the  silty  sand  strata  at  an 
average  depth  of  about  10  feet.  These  laminated  sands  and  clays  are 
believed  to  represent  the  top  of  the  Black  Creek  formation. 

The  depth  to  groundwater  beneath  the  site  is  estimated  to  be  about 
10  to  14  feet  below  land  surface.  Approximate  groundwater  elevations 
measured  in  the  boreholes  in  February  1984  indicate  that  flow  is  to  the 
west  toward  Stoney  Creek. 

No  pesticides  were  detected  in  the  soils.  In  the  Phase  II,  Stage 
1  analyses  of  lead,  chromium,  and  oil  and  grease  in  the  soils,  the 
results  from  boring  STB-10  appeared  to  represent  background  soil  condi¬ 
tions  for  the  DPOO  area.  The  concentration  of  lead  did  not  exceed  3 
u9/9,  chromiun  did  not  exceed  7  ug/g,  and  oil  and  grease  was  below 
detection  limits  in  boring  STB-10.  Based  on  these  levels,  it  was 
determined  the  concentrations  of  lead  and  chromium  measured  within  the 
upper  3  feet  of  soil  collected  from  boring  STB-8  were  significantly 
above  background  levels  (676  and  71  ug/g,  respectively).  These  results 
may  be  associated  with  the  yellow  substance  previously  noted  that  was 
observed  in  the  fill  material  at  this  same  depth  in  boring  STB-8.  The 
yellow  substance  may  simply  be  a  local  concentration  of  paint  in  the 
fill  materials.  Some  of  the  metals  analyzed  in  borings  STB-7  and  STB-9 
were  also  elevated  two  to  three  times  over  background  conditions  as 
represented  at  STB-10. 

The  concentrations  of  oil  and  grease  measured  in  the  soil  samples 
indicated  that  the  highest  values  also  occurred  downgrade  of  the  DPDO 
tank.  The  highest  concentration  of  oil  and  grease  (over  9,000  ug/g) 
was  measured  in  boring  STB-9  at  a  depth  of  3  feet. 

i.3.6  Site  6  -  Coal  Pile:  A  large  outdoor  area  was  used 

from  1956  to  1972  for  coal  storage.  The  area  is  approximately  600  feet 

long  by  200  feet  wide  and  located  adjacent  to  the  heat  plant  (Figure 
7).  Coal  residue  is  still  noticeable  in  the  area.  No  liners  or  sur¬ 
face  barriers  were  provided  for  the  coal  pile  during  its  active  use. 

The  coal  pile  has  been  depleted  for  ten  years  and  only  small  amounts  of 

coal  residues  are  present  on  the  surface.  As  indicated  in  the  Phase  I 

report,  soil  sampling  completed  in  the  coal  pile  area  at  the  time  of 
the  Phase  I  investigation  apparently  indicated  no  metals  concentrations 
above  background  levels. 
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2.0  SITE  INVESTIGATION  SUMMARY 

The  primary  objective  of  this  investigation  is  to  confirm  the 
presence  or  absence  of  contamination  at  six  specific  sites  at  Seymour 
Johnson  Air  Force  Base.  The  extent  of  contamination  and  the  potential 
for  contaminant  migration  from  each  of  the  specified  sites  will  be 
determined  as  much  as  possible  within  the  proposed  limits  of  the  inves¬ 
tigation.  In  addition,  potential  public  and  environmental  health 
hazards  relevant  to  the  media  being  studied  will  be  identified,  and 
recommendations  for  any  additional  investigations  needed  to  complete 
the  contamination  assessment  will  be  delineated. 

2.1  Overall  Facility  Investigation 

All  site  investigations  will  be  conducted  so  as  to  comply  with  the 
Health  and  Safety  Plan  designed  for  the  sites  (Appendix  A). 

2.1.1  Literature  Review:  The  first  activity  of  this  inves¬ 
tigation,  will  involve  a  comprehensive  review  of  all  available  litera¬ 
ture  pertaining  to  past  and  present  hydrogeologic  conditions  in  the 
vicinity  of  the  base  principally  through  an  examination  of  well  dril¬ 
ling  logs  for  both  existing  and  abandoned  wells  and  any  associated 
aquifer-testing  data.  This  review  will  include  a  review  of  all  avail¬ 
able  topographic,  geologic,  hydrogeologic  and  climatic  data  pertinent 
to  the  area  within  a  one-mile  radius  of  the  base.  Also  included  will 
be  a  collection  of  data  related  to  existing  and  abandoned  wells  and 
observation  wells  on  or  off  the  base  and  within  a  one-mile  radius  of 
the  sites  to  be  investigated.  The  literature  review  will  also  include 
the  determination  of  the  location  and  approximate  areal  extents  of  the 
specified  sites  based  on  historical  and  recent  aerial  photography  of 
the  installation. 

2.1.2  Site  Reconnaissance:  Several  site  reconnaissance 
surveys  will  be  conducted  to  establish  base  contacts,  to  identify 
specific  health  and  safety  considerations  for  field  activities,  to 
determine  the  exact  locations  of  the  proposed  monitoring  wells  and  soil 
test  borings,  and  to  examine  the  apparent  limits  of  the  landfill  sites 
Preliminary  surveys  will  be  performed  at  some  sites  to  determine  the 
current  topography  in  areas  where  grading  and  filling  activities  have 
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taken  place  and  to  estimate  approximate  depth  to  groundwater.  Base 
personnel  will  be  consulted  in  advance  concerning  the  location  of  all 
proposed  drilling  activities  with  respect  to  underground  utilities, 
site  locations,  and  base  activities.  No  boreholes  or  monitoring  wells 
will  be  placed  so  as  to  penetrate  any  of  the  obvious  landfill  areas. 

All  exploratory  borings  and  monitoring  wells  will  be  placed  outside  the 
perimeter  of  these  areas.  The  base  point  of  contact  will  be  consulted 
during  the  reconnaissance  to  determine  whether  the  proposed  monitoring 
wells  should  be  completed  flush  with  or  project  above  the  ground 
surface. 

2.1.3  Drilling  and  Soil  Test  Boring  All  drilling  activi¬ 
ties  will  comply  with  current  EPA  and  North  Carolina  Natural  Resources 
and  Community  Development  (NCNRCD)  requirements.  Appropriate  permits 
and  abandonment  procedures  and  records  for  non-water  supply  wells  will 
be  filed  for  all  borings.  Drilling  will  be  accomplished  using  a 
hollow-stem  auger  that  will  be  steam-cleaned  between  borings  according 
to  the  procedures  described  in  Section  11.1  of  this  Technical  Operation 
Plan.  Ambient  air  quality  will  be  monitored  during  all  drilling  opera¬ 
tions  with  an  organic  vapor  analyzer  (with  a  hydrogen-flame  ionization 
detector),  and  detailed  records  of  subsurface  conditions  at  each  dril¬ 
ling  site  will  be  maintained.  Soil  cuttings  from  the  drilling  opera¬ 
tions  that  are  suspected  of  contamination  will  be  containerized  and  the 
depth  of  the  suspected  contamination  will  be  recorded.  A  maximum  of 
three  composited  soil  samples  will  be  collected  from  contaminated  soils 
on  the  base.  These  soil  samples  will  be  analyzed  for  EP  Toxicity 
(metals).  The  base  w^l  make  provisions  for  storing  and  ultimately 
disposing  of  the  soils  uspected  of  contamination. 


2.1.4  Installation  and  Development  of  Groundwater  Monitoring 
Wei  Is  Groundwater  monitoring  wells  will  be  installed  in  such  an  ori¬ 
entation  as  to  best  intercept  contaminants  that  are  present  and  collect 
groundwater  samples  that  are  most  representative  of  the  aquifer. 
Grain-size  analyses  of  soil  cuttings  from  the  proposed  screened-section 
horizons  may  be  needed  so  that  proper  slot  sizes  can  be  selected  for 
the  monitoring  well  screens.  As  specified  in  Proposed  Order  F33615- 
83-D-4010,  all  monitoring  wells  will  be  screened  so  as  to  collect 
floating  contaminants  and  take  into  account  normal  annual  water-table 
fluctuations.  Whenever  practical,  wells  will  be  installed  away  from 


areas  that  are  susceptible  to  frequent  flooding  recognizing,  however, 
that  many  of  the  proposed  wells  will  require  installation  in  geograph¬ 
ically  recognized  flood  plain  areas.  The  wells  will  be  designed  as  to 
prevent  the  infiltration  of  water  down  the  annular  space.  Details  of 
the  proposed  monitoring  well  construction  specifications  and  develop¬ 
ment  procedures  are  presented  in  Sections  8.3  and  8.4  of  this  Technical 
Operations  Plan.  Permits  for  the  wells  have  been  obtained  from  the 
State  of  North  Carolina  (Permit  No.  95-0131 -WM-0 108) . 

2.2  Investigation  of  Individual  Sites 

Six  sites  have  been  specified  for  this  investigation.  Preliminary 
studies  of  four  of  these  sites  were  conducted  during  the  Phase  II, 

Stage  1  investigation  at  the  base.  The  additional  two  sites  have  been 
included  based  on  their  suspected  contamination  potential.  The  actions 
to  be  undertaken  at  these  six  sites  have  been  outlined  in  Proposed 
Order  F3361 5-83-D-4010  (Appendix  8). 

.  2.2.1  Site  1  -  Fire  Training  Area  No.  3:  One  existing  shal¬ 
low  groundwater  monitoring  well  (MW-11)  is  located  approximately  150 
feet  downgradient  of  Site  1  (Figure  8).  In  addition,  three  new  shallow 
groundwater  monitoring  wells  will  be  installed.  One  shallow  upgradient 
well  will  be  installed  to  the  southeast  of  the  site  (MW-40),  and  two 
additional  shallow  downgradient  wells  (MW-41  and  MW-42)  will  be  instal¬ 
led  to  the  west  of  the  site.  Groundwater  samples  will  be  collected 
from  all  new  and  existing  wells  according  to  the  procedures  detailed  in 
Section  10.0.  All  groundwater  samples  from  this  site  will  be  analyzed 
for  the  parameters  indicated  in  Table  1. 

2.2.2  Site  2  -  Landfil 1  No.  4;  Two  existing  shal low  ground- 
water  monitoring  wells  (MW-13  and  MW-14)  are  located  near  Landfill  No. 

4  (Figure  9).  Well  MW-13  is  within  the  landfill  boundary  near  the 
northwestern  corner  of  the  landfill.  Well  MW-14  is  along  the  northern 
edge  of  the  landfill,  outside  the  landfill  boundary.  In  addition,  one 
shallow  upgradient  well  (MW-43)  will  be  installed  along  the  eastern 
boundary  of  the  landfill,  and  five  shallow  downgradient  wells  (MW-44, 
MW-45,  MW-46,  MW-47  and  MW-48)  will  be  installed  to  the  west  of  the 
site  generally  between  the  western  landfill  boundary  and  Stoney  Creek. 
One  deep  downgradient  monitoring  well  (MW-49)  will  be  installed  between 
the  western  landfill  boundary  and  Stoney  Creek.  This  deep  well  will  be 
screened  in  the  top  most  productive  layer  of  the  Black  Creek  aquifer. 
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Landfill  No. 


TABLE  I 


ANALYSES  REQUIRED  FOR  SITE  I  (FIRE  TRAINING  AREA  NO.  3) 


Analytical  Parameter 

Method 

Detect  1  on 
Limit 

Exl sti ng 
Wei  1 

New  Wei  1 s 

Petroleum  Hydrocarbons 

-  Water 

E4I8.I 

1  mg/l 

MW- 1  1 

X 

MW-40  MW-4  1 

X  X 

MW-42 

X 

Aromatic  Volatile  Organ Ics 

-  Water 

SW5030/ 

SW8020 

* 

X 

X  X 

X 

Haloqenated  Volatile  Organics 

-  Water 

E60I 

* 

X 

X  X 

X 

Lead 

-  Water 

E239.2 

0.002  mg/L 

X 

X  X 

X 

Specific  Conductance 

-  Water 

E 120. 1 

__ _ 

X 

X  X 

X 

StL 

-  Water 

El  50. 1 

— 

X 

X  X 

X 

Temperature 

-  Water 

EI70.I 

X 

X  X 

X 

x  Ana  lysis  to  be  done 

*  Detection  limits  as  specified  by  the  procedure 
-  Detection  limits  dependent  on  field  conditions 


This  well  is  tentatively  planned  to  be  immediately  adjacent  to  shallow 
well  MW-48  to  facilitate  the  testing  of  hydraulic  connections  between 
the  shallow  and  deeper  aquifers. 

Groundwater  samples  from  all  new  and  existing  wells  at  this  site 
will  be  collected  according  to  the  procedures  detailed  in  Section  10.0, 
and  will  be  analyzed  for  the  parameters  indicated  in  Table  2.  If 
seepage  is  noted  to  occur  at  the  land  surface,  a  maximun  of  two  land¬ 
fill  seepage  samples  will  be  collected.  A  maximum  of  two  sediment 
samples  will  also  be  collected  from  the  natural  runoff  channels  found 
between  the  landfill  and  Stoney  Creek.  These  seepage  and  sediment 
samples  will  be  analyzed  for  the  parameters  indicated  in  Table  2. 

2.2.3  Site  3  -  Landfi 11  No.  1 :  One  existing  shallow  ground- 
water  monitoring  well  (MW-12)  is  located  to  the  north  (and  downgradi- 
ent)  of  Landfill  No.  1  (Figure  4).  One  groundwater  sample  will  be 
collected  from  this  existing  well  and  analyzed  for  the  parameters  indi¬ 
cated  in  Table  3.  No  new  monitoring  wells  are  proposed  for  this  site. 

2*2.4  Site  4  -  Landfi 1 1  No.  3  Analysis  of  conditions  at 
this  landfill  was  not  a  part  of  the  Phase  II,  Stage  1  investigation. 
There  are  no  existing  groundwater  monitoring  wells  at  this  site. 
Historical  aerial  photographs  of  the  base  will  be  used  to  delineate  the 
approximate  landfill  boundaries.  Four  shal low  groundwater  monitoring 
wells  will  be  installed  around  the  perimeter  of  the  landfill.  One 
monitoring  well  (MW-50)  will  be  installed  along  the  southeastern  land¬ 
fill  boundary  on  the  presumed  upgradient  side  of  the  landfill  (Figure 
10).  Three  shallow  downgradient  groundwater  monitoring  wells  (MW-51 , 
MW-52,  and  MW-53)  will  be  installed  in  the  swampy  area  along  the 
northern  boundary  of  the  landfill  between  Landfill  No.  3  and  Stoney 
Creek.  Groundwater  samples  from  these  four  new  monitoring  wells  will 
be  collected  according  to  the  procedures  detailed  in  Section  10.0  and 
analyzed  for  the  parameters  indicated  in  Table  4. 
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ANALYSES  REQUIRED  FOR  SITE  2  (LMOFILL  4) 
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*inc  "  0.002  mg/L 


TABLE  2  (continued) 


TABLE  3 


REQUIRED  ANALYSES  FOR  SITE  3  (LANDFILL  No.  I) 


Detection  Existing 


Analytical  Parameter 

Method 

L  Iml  t 

Wei 

MW-l; 

Petroleum  Hydrocarbons 

-  Water 

E4I8.I 

1  mq/L 

X 

Aromatic  Volatile  Organics 

-  Water 

SW5030/ 

SW8020 

* 

X 

Haloqenated  Volatile  Organics 

-  Water 

13  Priority  Pollutant  Metals 

E60I 

(Water) 

• 

X 

Arsenic 

E206.2 

0.001  mg/L 

X 

Antimony 

E200.7 

0.032  mg/L 

X 

Beryl  1  I  urn 

ft 

0.0003  mq/L 

X 

Cadm 1  urn 

fl 

0.004  mg/L 

X 

Chrom 1 um 

II 

0.007  mg/L 

X 

Copper 

II 

0.006  mq/L 

X 

Lead 

II 

0.042  mg/L 

X 

Mercury 

E245.I 

0.0002  mg/L 

X 

Nickel 

E200.7 

0.015  mg/L 

X 

Selenium 

E270.2 

0.002  mg/L 

X 

S 1 1 ver 

E200.7 

0.007  mg/L 

X 

That  1 ium 

II 

0.040  mg/L 

X 

Zinc 

II 

0.002  mg/L 

X 

Extractable  Priority  Pollutants 


-  Water 

E625 

# 

X 

Common  Anions 

Bromide 

A429 

0.1  mg/L 

X 

Chloride 

ii 

0.1  mg/L 

X 

Fluoride 

ii 

0.05  mg/L 

X 

Nitrate 

ii 

0.1  mg/L 

X 

N 1  tr 1 te 

ii 

0.1  mg/L 

X 

Phosphate 

n 

0.1  mg/L 

X 

Sul  fate 

ii 

0.1  mq/L 

X 

Specific  Conductance 

-  Water 

E 120. 1 

— 

X 

-  Water 

EI50.I 

— 

X 

Total  Dissolved  Solids 

-  Water 

EI60.I 

10  mg/L 

X 

Temperature 

-  Water 

E 1 70. 1 

— 

X 

x  Analysis  to  be  done 

*  Detection  limits  as  specified  by  the  procedures 
—  Detection  limits  dependent  on  field  conditions 
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FiguretO.  Site  4. 


TABLE  4 


REQUIRED  ANALYSES  FOR  SITE  4  (LANDFILL  No.  3) 


Analytical  Parameter 

Method 

L  Iml  t 

New 

Wet  Is 

MW- 50 

MW-51 

MW-52 

MW-! 

Petroleum  Hydrocarbons 

-  Water 

E4IS.I 

l  mg/L 

X 

X 

X 

X 

Aromatic  Volatile  Organ Ics 

-  Water 

SW5030/ 

SW8020 

# 

X 

X 

X 

X 

Haloqenated  Volatile  Organics 

-  Water 

E60I 

• 

X 

X 

X 

X 

13  Priority  Pollutant  Metals  (Water) 

Arsenic  E206.2 

0.001  mg/L 

X 

X 

X 

X 

Antimony 

E200.7 

0.032  mg/L 

X 

X 

X 

X 

Beryl  1 lum 

II 

0.0003  mg/L 

X 

X 

X 

X 

Cadm 1 um 

It 

0.004  mg/L 

X 

X 

X 

X 

Chrom 1 um 

II 

0.007  mg/L 

X 

X 

X 

X 

Copper 

II 

0.006  mg/L 

X 

X 

X 

X 

Lead 

It 

0.042  mg/L 

X 

X 

X 

X 

Mercury 

E245.I 

0.0002  mg/L 

X 

X 

X 

X 

Nickel 

E200.7 

0.015  mg/L 

X 

X 

X 

X 

Se lent  in 

E270.2 

0.002  mg/L 

X 

X 

X 

X 

Silver 

E200.7 

0.007  mg/L 

X 

X 

X 

X 

Thai  1 1 um 

It 

0.040  mg/L 

X 

X 

X 

X 

Zinc 

It 

0.002  mg/L 

X 

X 

X 

X 

Extractable  Priority  Pollutants 

-  Water 

E625 

* 

X 

Common  Anions 

Brom  Ide 

A429 

0.1  mg/L 

X 

X 

X 

X 

Chloride 

ii 

0.1  mg/L 

X 

X 

X 

X 

Fluoride 

it 

0.05  mg/L 

X 

X 

X 

X 

N 1 trate 

it 

0.1  mg/L 

X 

X 

X 

X 

Nitrite 

H 

0.1  mg/L 

X 

X 

X 

X 

Phosphate 

It 

0.1  mg/L 

X 

X 

X 

X 

Sul  fate 

It 

0.1  mg/L 

X 

X 

X 

X 

Spec  1 f  Ic  Conductance 

-  Water 

El  20. 1 

— 

X 

X 

X 

X 

-  Water 

El  50. 1 

— 

X 

X 

X 

X 

Total  Dissolved  Solids 

-  Water 

E 160. 1 

10  mg/L 

X 

X 

X 

X 

Temperature 

-  Water 

EI70.I 

— 

X 

X 

X 

X 

x  Analysis  to  be  done 

*  Detection  limits  as  specified  by  the  procedures 
-  Detection  limits  dependent  on  field  conditions 
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2.2.5  Site  5  -  DPDO  Waste  Storage  Area:  Four  soil  test 
borings  were  drilled  around  the  site  to  depths  of  30  feet  during  the 
Phase  II,  Stage  1  investigation.  Based  on  the  results  of  those 
borings,  one  downgradient  shallow  groundwater  monitoring  well  (MVi-54) 
will  be  installed  in  the  area  to  the  west  of  the  site.  The  location  of 
well  MW-54  will  be  just  beyond  the  presumed  edge  of  the  fill  material 
noted  during  the  Phase  II,  Stage  1  boring  activities  at  this  site 
(Figure  11).  Three  additional  soil  test  borings  will  be  drilled  in  the 
downgradient  area  to  the  west  of  the  storage  tank.  These  borings  will 
be  no  less  than  100  feet  from  the  tank  and  extend  to  the  water  table 
or  to  a  maximum  depth  of  30  feet  as  specified  in  Proposed  Order  F33615- 
83-D-4010.  The  approximate  locations  of  these  proposed  borings  are 
depicted  in  Figure  11.  Soil  samples  will  be  collected  at  five-foot 
intervals  or  where  contamination  is  suspected  from  each  of  the  soil 
borings,  and  analyzed  for  the  parameters  indicated  in  Table  5.  One 
groundwater  sample  will  be  collected  from  the  new  shallow  well.  If 
possible-,  two  surface  water  and  two  sediment  samples  will  be  collected 
from  natural  channels  found  between  the  OPDO  waste  storage  tank  and 
Stoney  Creek.  These  samples  will  be  analyzed  for  the  parameters 
indicated  in  Table  5. 

2-2.6  Site  6  -  Coal  Pile:  An  analysis  of  conditions  at  this 
site  was  not  a  part  of  the  Phase  II,  Stage  1  investigation.  There  are 
no  existing  groundwater  monitoring  wells  at  this  site.  Two  shallow 
soil  test  borings  (SB-58  and  SB-59)  will  be  drilled  near  Building  2700 
and  the  coal  pile  (Figure  12).  The  maximum  depth  of  each  boring  will 
be  10  feet,  with  soil  samples  collected  at  depths  of  2.5,  5  and  10  feet 
below  the  ground  surface  or  where  contamination  is  suspected.  In  addi¬ 
tion,  one  shallow  boring  (SB-60)  will  be  drilled  at  a  presumed  uncon¬ 
taminated  location  in  the  vicinity  of  Building  2700.  The  location  of 
this  background  boring  will  be  as  close  as  possible  to  the  coal  pile 
site  to  maximize  the  likelihood  of  obtaining  soil  of  a  comparable 
composition  to  that  found  at  Site  6  but  far  enough  to  minimize  the 
likelihood  of  pre-existing  soil  contamination.  All  soil  samples 
collected  for  this  site  will -be  analyzed  for  the  parameters  indicated 
in  Table  6. 
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II.  Site  5, 


REQUIRED  ANALYSES  FOR  SITE  5  <DPDO  WASTE  SITE) 


xxxxxxxxxxxxx 


xxxxxxxxxxxxx 


xxxxxxxxxxxxx 
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TA6LE  5  (continued) 
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—  Oetectlon  limit  dependent  on  field  conditions 


Figure  12.  Site  6. 


TABLE  6 


fcT 


c 
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REQUIRED  ANALYSES  FOR  SITE  6  (COAL  PILE) 


Detect  Ion 

Analytical  Parameter  Method  Limit  Soil  Test  Borings 

_  _  _  (3  Samples/Bor  I nq) 

SB-58  SB-59  SB-60 

Total  Metals  Screen  (Soil) 


A 1  um  1 num 

SW3050/ 

SW60I0 

4.5  mg/ kg 

XXX 

XXX 

XXX 

Antimony 

M 

3.2  mg/kg 

XXX 

XXX 

XXX 

Barium 

11 

0.2  mg/kg 

XXX 

XXX 

XXX 

Beryl  1 lum 

M 

0.03  mg/ kg 

XXX 

XXX 

XXX 

Boron 

11 

0.5  mg/ kg 

XXX 

XXX 

XXX 

Cadm 1 um 

tl 

0.4  mg/ kg 

XXX 

XXX 

XXX 

Ca 1 c I um 

11 

1 .0  mg/ kg 

XXX 

XXX 

XXX 

Chromlun 

11 

0.7  mg/kg 

XXX 

XXX 

XXX 

Cobalt 

11 

0.7  mg/ kg 

XXX 

XXX 

XXX 

Copper 

It 

0.6  mg/kg 

XXX 

XXX 

XXX 

1  ron 

If 

0.7  mg/kg 

XXX 

XXX 

XXX 

Lead 

11 

4.2  mg/kg 

XXX 

XXX 

XXX 

Magnes 1 um 

11 

3.0  mg/ kg 

XXX 

XXX 

XXX 

Manganese 

If 

0.2  mg/kg 

XXX 

XXX 

XXX 

Mo  1 ybdenum 

11 

0.8  mg/ kg 

XXX 

XXX 

XXX 

Nickel 

If 

1 .5  mg/kq 

XXX 

XXX 

XXX 

Potassium 

It 

« 

XXX 

XXX 

XXX 

SI  1  lea 

It 

5.8  mq/kg 

XXX 

XXX 

XXX 

S 1 1 ver 

II 

0.7  mg/kg 

XXX 

XXX 

XXX 

Sodium 

11 

2.9  mg/kg 

XXX 

XXX 

XXX 

Thai  1 1 um 

If 

4,0  mg/ kg 

XXX 

XXX 

XXX 

Vanadium 

It 

0.8  mg/ kg 

XXX 

XXX 

XXX 

Zinc 

If 

0.2  mg/kg 

XXX 

XXX 

XXX 

x  Analysis  to  be  done 
*  Determine  at  the  time  of  analysis 


0-35 


3.0  FIELD  SET-UP 


The  field  team  will  coordinate  all  field  activities  with  Seymour 
Johnson  Air  Force  Base  personnel.  Specially,  all  base  activities  will 
be  coordinated  with  Captain  Steve  Warren  of  the  USAF  Base  Bioenviron- 
mental  Engineering  staff.  All  work  will  be  conducted  at  hours  approved 
by  base  personnel.  All  field  personnel  will  check  in  at  the  main  gate 
each  morning  and  check  out  at  the  end  of  the  workday.  Work  may  be 
conducted  at  more  than  one  site  at  a  time.  RTI  personnel  will  oversee 
all  subcontractor  drilling  operations.  RTI 1 s  Project  Leader  or  Site 
Safety  Officer  will  monitor  the  specific  site  conditions  and  make  field 
operations  procedural  changes  that  are  deemed  necessary  to  ensure 
physical  safety  and  technical  accuracy. 

3.1  Detailed  Work  Plan 

This  Technical  Operations  Plan,  in  conjunction  with  the  Statement 
of  Work  (Appendix  B),  will  serve  as  a  detailed  work  plan  for  this 
investigation. 

3.2  Health  and  Safety  Plan 

The  Health  and  Safety  Plan  presented  in  Appendix  A  provides  guide¬ 
lines  for  basic  safety  procedures  and  equipment  to  be  utilized  by  RTI 
during  the  course  of  IRP  Phase  II  investigations  at  Seymour  Johnson 
AFB,  NC.  Samples  collected  during  the  Phase  II,  Stage  2  investigation 
will  be  environmental  water  and  soil  samples,  as  opposed  to  hazardous 
waste  samples  and  the  field  activities  are  not  expected  to  require 
unusual  measures  of  personal  protection. 

Since  this  project  involves  the  investigation  of  more  than  one 
site  at  the  Seymour  Johnson  AFB,  an  independent  Health  and  Safety  Plan 
was  prepared  for  each  site.  Detailed  plans  for  each  site,  including 
site  background  information,  a  site  sketch,  potential  hazards,  a  site 
safety  work  plan,  and  emergency  information  are  included  in  Appendix  A. 
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3.3  Subcontractor  Information 

The  drilling  activities  at  all  sites  will  be  conducted  by  Bore  and 
Core,  Incorporated  of  Raleigh,  North  Carolina.  Most  off-site  chemical 
analyses  will  be  performed  by  RTI's  Environmental  Chemistry -Department. 
Analyses  for  volatile  organic  compounds  will  be  conducted  by  Industrial 
and  Environmental  Analysts,  Incorporated  of  Cary,  North  Carolina. 
Details  of  the  fielo  team  organization  and  responsibilities  are 
presented  in  Section  14. 
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4.0  CALIBRATION  OF  FIELD  EQUIPMENT 


All  field  equipment  will  be  carefully  checked  and  calibrated 
according  to  the  manufacturer's  specifications  prior  to  the  start  of 
field  activities.  The  field  team  will  periodically  recheck  the 
calibration  of  the  equipment.  Specific  procedures  for  the  instruments 
that  may  be  required  for  use  during  the  investigations  at  Seymour 
Johnson  Air  Force  Base  include: 

Fisher  Model  107  pH  Meter--Cal ibration  against  known  standards 
will  be  rechecked  daily.  The  buffer  solutions  will  be  selected  to 
bracket  the  anticipated  range  of  pH  for  the  water  samples  (pH 
solutions  of  4  and  7). 

Yellow  Springs  Instruments  (YS 2 )  Model  33  Conductivity  Meter- - 
Calibration  against  known  conductivity  standards  will  be  rechecked 
daily. 

Foxboro  Model  128  Organic  Vapor  Analyzer  and  Strip  Chart  Recorder 
Calibration  will  be  checked  at  least  daily  with  reference  to  a 
methane- in-air  standard.  The  instrument  will  be  re-calibrated  if 
the  reading  exceeds  +  5%  error.  The  instrument  will  be  zeroed 
daily  with  clean  background  air. 

Soil  test  Model  DR-760  and  Johnson  Mater  Level  Indicators— Check 
that  depth  markings  are  accurate  and  clearly  readable.  Check 
batteries  and  the  response  of  probes  in  clean  water. 
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5.0  EQUIPMENT  MAINTENANCE 

Prior  to  field  activities,  all  field  equipment  will  be  cleaned, 
moving  parts  will  be  oiled  if  applicable,  batteries  will  be  either 
recharged  or  replaced,  and  all  instruments  will  be  appropriately 
calibrated.  All  equipment  will  be  checked  for  proper  operation  prior 
to  the  commencement  of  field  operations,  and  daily  in  the  field.  The 
field  equipment  will  be  properly  stored  and  secured  on  base  within 
RTI's  Mobile  Environmental  Laboratory.  A  battery  charger,  marine 
battery  and  appropriate  cables  and  clamps,  replacement  batteries,  and 
calibration  standards  will  be  available  on  site  for  all  equipment. 
Equipment  used  by  the  subcontractors  will  be  maintained  by  them 
according  to  the  manufacturer ' s  standards.  The  decontamination  of  all 
equipment  used  during  drilling  and  sampling  activities  is  described  in 
Section  11. 
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6.0  FIELD  ANALYTICAL  PROCEDURES  AND  DATA  REPORTING 


6.1  Chanical  Data 

Temperature,  pH,  and  specific  conductance  measurements  will  be 
made  regularly  during  well  development  and  purging  activities.  A 
Fisher  Model  107  pH  meter  will  be  used  for  pH  measurements,  and  a  YSI 
Model  33  Conductivity  Meter  will  be  used  for  temperature  and  specific 
conductance  measurements.  Once  a  minimum  of  three  well  volumes  have 
been  removed  and  these  three  parameters  have  stabilized,  water  samples 
will  be  drawn  using  a  precleaned  Teflon  bailer  (Refer  to  Section  10.4). 
The  temperature,  pH,  and  specific  conductance  measurements  made  on 
water  from  the  first  bailer  will  be  assumed  to  be  characteristic  of 
aquifer  water.  All  instrument  probes  will  be  thoroughly  cleaned  with 
laboratory  soap,  rinsed  with  methanol,  and  finally  rinsed  with 
distilled  water  between  wells. 

6.2  Hydraulic  Data 

After  all  the  wells  have  been  developed  and  allowed  to  recover 
from  development  activities  for  a  minimum  of  24  hours,  static  water 
levels  will  be  determined.  All  water  levels  will  be  recorded  as  depth 
to  water  from  a  known  measuring  point  on  the  well  casing  and  will  be 
adjusted  to  actual  water  elevations  with  reference  to  mean  sea  level 
(MSL)  using  survey  data  (Refer  to  Section  10.2).  Water  levels  will  be 
measured  with  Soil  test  Model  OR -760  or  Johnson  Water-Level  Indicators 
and  will  be  recorded  to  the  nearest  0.01  feet.  The  water  level  indica¬ 
tors  use  a  water  level  sensing  probe  attached  to  a  calibrated  cable. 
When  the  probe  reaches  water,  a  current  passes  between  two  wires  in  the 
probe,  deflecting  a  meter  at  the  surface.  The  cable  attached  to  the 
probe  is  numbered  at  5- foot  intervals  so  that  depth  to  water  may  be 
accurately  measured  with  the  use  of  a  folding  rule  with  0.01  foot 
increments. 

After  all  the  wells  have  recovered  from  pumping  and  water  sample 
collection,  they  will  be  measured  a  second  time  to  confirm  the  previous 
measurements.  The  probe  will  be  thoroughly  cleaned  with  laboratory 
soap,  rinsed  with  methanol,  and  finally  rinsed  in  distilled  water 
between  wells  to  minimize  chances  of  cross-contamination.  Water-level 
contour  maps  of  each  site  will  be  generated  from  the  static  water-level 
measurements  recorded  during  the  field  activities. 
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6.3  Lithologic  Logging 

Soil  Samples  for  lithologic  description  will  be  collected  as 
described  in  Section  8.2  and  lithologic  logs  will  be  compiled  for  all 
boreholes  drilled  at  the  base.  Organic  vapor  readings  will  be  taken 
from  the  cuttings  during  drilling  as  described  in  Section  12.3.1  and 
will  be  noted  in  the  site  record  book.  Elevated  vapor  readings  will 
be  used  to  readjust  site  safety  requirements  and  sample  collection  as 
needed. 

6.4  Surveying  Data 

The  surface  elevation  of  the  reference  points  on  all  groundwater 
monitoring  wells  will  be  determined  to  an  accuracy  of  +  0.01  feet  with 
respect  to  known  elevations  on  base.  This  work  will  be  performed  by 
personnel  experienced  in  field  surveying  to  this  degree  of  accuracy, 
using  standard  surveying  equipment.  From  these  measurements,  the 
measuring  point  for  each  well  will  be  determined.  All  new  wells  will 
also  be  horizontally  located  to  an  accuracy  of  1.0  foot.  Positions  of 
the  wells  will  be  recorded  on  site-specific  maps. 

6.5  Geophysical  Procedures  and  Data 

No  surface  geophysical  procedures  are  requested  in  the  Statement 
of  Work. 
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7.0  SAMPLE  CUSTODY  AND  DOCUMENTATION 


7.1  Sanple  Numbering 

All  groundwater  samples  collected  from  Seymour  Johnson  Air  Force 
Base  for  laboratory  analysis  will  be  given  a  six-digit  code  for  identi¬ 
fication.  The  coding  system  corresponds  to  the  well-labeling  system 
used  in  the  Phase  II,  Stage  1  investigation.  In  that  system,  ground- 
water  samples  obtained  from  moitoring  wells  were  designated  by  the 
prefix  MW-.  Similarly,  surface  water,  sediment,  and  soil  test  boring 
samples  were  designated  by  SW-,  SD-,  and  STB-,  respectively.  The 
coding  system  will  be  the  same  for  the  Stage  2  investigation,  with  the 
exception  that  the  prefix  associated  with  soil  test  borings  will  be 
abbreviated  to  SB-.  The  next  two  digits  of  the  sample  identification 
code  will  correspond  to  the  number  assigned  to  the  boring  or  sampling 
location.  Those  borings  that  were  conducted  during  the  Stage  1  inves¬ 
tigation  were  assigned  numbers  that  range  from  1  to  30.  To  avoid 
confusion,  all  borings"  conducted  for  the  Stage  2  investigation  will 
range  in  number  from  40  to  60,  and  surface  water/sediment  sampling 
stations  will  be  numbered  from  10-13.  The  next  two  (or  more)  digits 
will  correspond  to  the  sample  depth  (for  soil  or  water).  For  soil, 
this  depth  digit  will  correspond  to  the  split-spoon  sample  interval 
from  which  the  soil  was  obtained  below  land  surface.  For  groundwater, 
this  depth  digit  will  correspond  to  the  sampling  interval  that  the 
water  was  extracted  below  the  water  table,  using  a  bailer.  Replicate 
samples  will  be  designated  after  the  last  digit  with  a  letter  A,  8,  C, 
etc.  For  example,  the  following  sample  number  corresponds  to  a  repli¬ 
cate  groundwater  sample  collected  from  well  MW-50  between  the  depths  of 
22  and  26  feet  below  land  surface: 

MW-50,  22-26(8) 

All  quality  assurance  (QA)  split  samples,  or  duplicates,  sent  to 
the  Air  Force  OEHL  will  be  numbered  according  to  the  Air  Force  sample 
numbering  system  outlined  in  AF  Form  2752.  All  RTI  QA  samples  will  be 
numbered  using  the  six-digit  code  described  above.  The  field  team  will 
label  the  QA  samples  with  a  fictitious  sample  locations  or  replicate 
designations.  This  will  minimize  the  possibility  of  prejudicial  treat¬ 
ment  given  to  QA  samples  either  in  the  field  or  in  the  laboratory. 
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7.2  Sample  Labeling 

Each  sample  container  from  Seymour  Johnson  Air  Force  Base  will  be 
labeled  with  a  sticker  similar  to  the  example  shown  in  Figure  13.  The 
sticker  is  part  of  a  three-piece  labeling  system  which  will  help  track 
samples  and  prevent  misidentif ication. 

The  labeling  system  has  a  main  sticker  which  is  attached  to  the 
sample  container.  On  the  main  sticker,  the  field  team  will  record  the 
project  name,  location,  date,  reagents  added,  other  comments,  and 
sample  code.  The  main  sticker  and  the  two  associated  stickers  will  be 
machine  stamped  in  advance  of  the  field  work  with  a  common  sequential 
number. 

After  placing  the  main  sticker  on  the  container,  the  other  two  stickers 
will  be  placed  in  the  field  notebook  and  on  the  chain-of-custody  form. 
Samples  which  require  multiple  containers  will  be  labeled  with  one 
sticker  per  container.  Each  container  of  the  set  will  have  a  different 
sequential  sticker  number,  but  the  same  sample  code  will  be  used  with 
an  A,  B,  C,  etc.  suffix.  Air  Force  samples  (splits)  with  multiple 
containers  will  all  be  labeled  with  the  same  Air  Force  number. 

7.3  Sample  Chain  of  Custody 

The  samples  will  be  collected,  preserved,  sealed  and  packaged  by 
the  RTI  field  team.  All  pertinent  information  on  the  collection,  hand¬ 
ling  and  paperwork  for  the  Seymour  Johnson  Air  Force  Base  samples  will 
be  entered  in  the  project  notebook  at  the  time  of  the  activity.  The 
sample  stickers  will  be  placed  on  the  sample  container  and  in  the  note¬ 
book  at  the  time  of  collection.  The  field  team  will  also  enter  the 
sampling  conditions  and  related  observations  in  the  notebook  at  this 
time. 

A  Chain-of-Custody  Record  (Figure  14)  will  be  comoleted  as  samples 
are  collected  from  each  samplinq  location  during  the  day.  The  last 
piece  of  the  sample  sticker  set  will  be  affixed  onto  the  Chain-of- 
Custody  Record  and  the  field  team  leader  will  sign  the  form  at  the  end 
of  the  day,  indicating  that  all  listed  sample  containers  are  accounted 
for.  The  signed  Chain-of-Custody  Record,  including  time  and  date  of 
shipment,  will  be  packed  with  the  samples  in  the  shipping  container. 
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Attached  to  Sample  Jar 


Attached  to  Chain  of  Custody 


Placed  Into 
Logbook 


Figure  13:  Example  of  Sample  Labeling  System 


CHAIN  OF  CUSTODY  RECORD 


Site  Designation  _ 

Sample  Type  _ 

Sampled  By  _ 

Project  #  _ 

Field  Measurements:  pH 

SC 

Preservation/  T 

Reagents  Added:  _ 


Sticker  Numbe 


RESEARCH  TRIANGLE  INSTITUTE 
P.O.  Box  12194 

Research  Triangle  Park,  NC  27709 

_  Collection  Date  __ 

_  Signature  of 

Field  Leader 


Sample  Code/Analysis 


s.u. 

mho/cm 


Received  By:  Received  By: 

Name/Date/Time/  Name/Date/T ime/ 

Organization  Organization 


Method  of  Shipment  _ 

NOTE:  Please  return  comdeted  form  to 


Figure  14:  Example  of  Chain  of  Custody  Record 
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When  the  shipping  container  is  received  at  the  RTI  laboratory,  the 
samples  will  be  checked  against  the  Chain-of-Custody  Record  to  verify 
that  all  containers  have  been  received  in  good  condition.  The  sample 
custodian  will  sign  the  Chain-of-Custody  Record,  including  time  and 
date  of  receipt,  and  return  it  to  the  RTI  personnel  specified  at  the 
bottom  of  the  form. 

Air  Force  samples  will  be  collected  and  an  AF  Form  2752  will  be 
completed  for  each  sample  (multiple  container  samples  will  be  under  one 
form).  The  forms  will  be  shipped  with  the  samples  to  the  OEHL  labor¬ 
atory. 

7.4  Sample  Shipping 

The  samples  collected  at  Seymour  Johnson  Air  Force  Base  will  be 
packed  with  ice  while  at  the  sampling  site.  Water  samples  with  limited 
holding  times  will  be  transported  by  RTI  personnel  or  shipped  by  over¬ 
night  carrier  to  RTI  or  a  laboratory  under  subcontract  to  RTI  at  the 
end  of  the  day  they  are  collected.  Samples  to  be  sent  to  the  OEHL 
laboratory  will  be  shipped  via  overnight  carrier.  All  samples  sent  by 
overnight  carrier  will  be  packaged  in  accordance  to  the  detailed  proce¬ 
dures  outlined  in  Section  12.  The  shipper  will  deliver  the  samples 
directly  to  each  laboratory  the  next  day.  Field  personnel  will  retain 
all  airbill  records  and  will  telephone  the  laboratory  the  day  of  sched¬ 
uled  delivery  to  confirm  receipt  of  samples.  Samples  with  longer  hold¬ 
ing  times  will  be  stored  on-site  under  controlled  refrigeration  in 
RTI's  Mobile  Environmental  Laboratory  until  a  full  shipment  is 
collected. 
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8.0  DRILLING  AND  INSTALLATION  OF  GROUNDWATER  MONITORING  WELLS 


The  location  of  each  proposed  monitoring  well  and  soil  test  boring 
will  largely  be  determined  during  the  planning  and  mobilization  phases 
of  the  investigation.  Base  personnel  will  be  contacted  prior  to  the 
final  determination  of  well  locations  to  ensure  minimal  disruption  of 
base  activities  and  to  confirm  that  proposed  well  locations  do  not  con¬ 
flict  with  underground  utilities  locations.  Research  Triangle  Insti¬ 
tute  personnel  will  oversee  all  drilling,  monitoring  well  installation 
monitoring  well  development,  and  sampling  activities.  Detailed  records 
of  subsurface  conditions  encountered  during  all  boring,  well 
development,  and  sampling  activities  will  be  maintained. 

Monitoring  well  and  soil  test  borings  will  be  advanced  using 
continuous-flight,  hollow-stem  augers.  Six-inch  innerdiameter  (I.D. ) 
augers  will  be  used  for  the  drilling  of  all  shallow  monitoring  wells 
and  soil-test  borings.  Eight-inch  I.D.  augers  will  be  used  in  the 
drilling  of  the  deep  well  at  Site  2.  It  may  also  be  necessary  to  use 
mud-rotary  techniques  on  the  drilling  of  the  deep  well  depending  on 
subsurface  conditions.  A  center  stem,  plug,  and  bit  attached  to  the 
stem  may  be  used  to  prevent  cuttings  from  entering  the  hollow  stem. 

8.1  Drilling 

8.1.1  Drilling  at  Fire  Training  Area  No.  3  (Site  1):  Three 
new  shallow  groundwater  monitoring  wells  will  be  installed  at  Site  1. 
The  approximate  proposed  locations  of  these  wells  is  indicated  in 
Figure  8.  The  depth  to  the  water  table  near  this  site  in  April  1984 
was  approximately  6  feet  below  the  ground  surface.  Given  the 
excessively  dry  conditions  in  the  area  during  the  Summer  of  1986,  it  is 
anticipated  that  the  wate«"  table  will  be  lower  than  that  observed 
previously. 

From  the  Phase  II,  Stage  1  report,  it  is  anticipated  that  the 
materials  encountered  in  the  surficial  aquifer  will  be  brown-to-tan, 
silty,  fine- to -medium  sands.  The  top  of  the  Black  Creek  formation  in 
the  area  appears  to  be  marked  by  gray  silty  fine  sands  laminated  with 
darker  gray  silty  clays.  The  three  monitoring  wells  will  be  screened 
in  the  surficial  aquifer.  Any  penetration  of  the  top  of  the  Black 
Creek  aquifer  system  at  this  site  will  be  grouted  back  to  the  base  of 
the  surficial  aquifer  so  that  the  well  is  only  measuring  conditions 
within  the  surficial  aquifer.  „ 


8.1.2  Drilling  at  Landfill  No.  4  (Site  2):  Six  new  shallow 
groundwat.;-  monitoring  wells  will  be  installed  at  Site  2.  The  approxi¬ 
mate  locations  of  these  wells  are  indicated  in  Figure  9.  The  depth  to 
the  water  table  downgradient  of  Landfill  No.  4  is  anticipated  to  be 
approximately  5  to  10  feet  below  land  surface.  The  top  of  the  screened 
sections  for  the  5  proposed  shallow  downgradient  wells  may  only  be 
approximately  5  feet  below  the  ground  surface.  One  upgradient  shallow 
monitoring  well  is  proposed  for  this  site.  The  depth  of  this  well  can¬ 
not  be  accurately  estimated  until  more  detailed  and  current  topographic 
information  is  obtained  for  the  site.  It  is  likely,  however,  that  the 
depth  of  this  well  will  not  exceed  30  feet  and  that  the  screen  length 
will  be  a  minimum  of  10  feet. 

The  materials  encountered  in  the  subsurface  at  this  site  are 
anticipated  to  be  silty,  pebble  sands.  The  top  of  the  Black  Creek 
formation  in  this  area  is  anticipated  to  be  represented  by  gray  silty 
fine  sands  laminated  with  darker  gray  silty  clays.  All  six  shallow 
monitoring  wells  for  this  site  will  be  screened  in  the  surficial 
aquifer.  Any  penetration  of  the  top  of  the  Black  Creek  aquifer  system 
during  the  drilling  of  these  wells  will  be  sealed  with  grout  back  to 
the  base  of  the  surficial  aquifer.  One  deep  groundwater  monitoring 
well  is  proposed  downgradient  of  Landfill  No.  4.  This  well  will  be 
screened  within  the  uppermost  productive  layer  of  the  Black  Creek 
aquifer  system.  Based  on  the  screened  intervals  of  the  nearest  base 
water-supply  wells,  it  is  anticipated  that  this  well  may  extend  70  to 
90  feet  below  the  ground  surface. 

8.1.3  Drilling  Activities  at  Landfill  No.  1  (Site  3):  No 
further  drilling  activities  are  proposed  for  this  site.  There  will 
only  be  sampling  from  an  existing  monitoring  well. 

8.1.4  Drilling  at  Landfill  No.  3  (Site  4):  Four  new  shallow 
groundwater  monitoring  wells  will  be  installed  at  Site  4.  The  approxi¬ 
mate  locations  of  these  wells  are  indicated  in  Figure  10.  No  informa¬ 
tion  is  available  regarding  the  expected  depth  to  the  water  table  or 
the  subsurface  materials  at  this  site.  It  is  estimated  that  the  depth 
of  the  upgradient  well  will  not  exceed  30  feet,  and  that  of  the  three 
downgradient  wells  will  not  exceed  20  feet  each. 
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8.1.5  Drilling  at  the  DPDO  Waste  Storage  Area  (Site  5)  One 
shallow  groundwater  monitoring  well  and  three  shallow  soil  test  borings 
will  be  installed  at  this  site.  The  approximate  locations  of  this  well 
and  these  borings  are  indicated  on  Figure  11.  The  depth  to  the  water 
table  downgradient  of  the  DPDO  area  is  anticipated  to  be  approximately 
10  to  15  feet.  Each  soil  test  boring  will  be  terminated  at  the  water 
table,  or  at  a  maximum  of  30  feet.  The  upper  3  to  6  feet  of  material 
in  this  area  has  been  noted  to  consist  of  sandy  fill  containing  wood 
and  rock  fragments.  The  fill  is  underlain  by  approximately  7  feet  of 
silty  sand.  The  top  of  the  Black  Creek  formation  in  this  area  is 
characterized  by  laminated  dark  gray  silty  clays  and  lighter  gray  silty 
fine  sands. 

Detailed  logs  of  lithologies  encountered  during  boring  operations 
will  be  maintained.  Special  emphasis  will  be  placed  on  the  field  iden¬ 
tification  of  contaminated  soils.  All  soil  samples  will  be  scanned 
with  an  organic  vapor  analyzer  during  drilling  activities  and  the 
results  will  be  included  in  the  boring  logs.  Once  the  water  table  has 
been  encountered,  the  water  level  in  each  borehole  will  be  allowed  to 
stabilize.  The  water  level  in  each  borehole  will  then  be  measured  and 
the  water  surface  will  be  visually  examined  for  the  presence  of  hydro¬ 
carbons  or  other  floating  contaminants.  This  information  will  be 
included  in  the  boring  logs  and/or  field  notebook. 

Upon  the  completion  of  each  soil  test  boring,  the  borehole  will  be 
tremie-g routed  to  the  surface  using  bentonite  and  neat  cement  grout 
according  to  NCNRCD  abandonment  specifications.  Each  soil  test  boring 
location  will  be  permanently  marked  and  recorded  on  the  project  map  for 
the  site. 

8.1.6  Drilling  at  the  Coal  Pile  Area  (Site  6):  Three  shal¬ 
low  soil  test  borings  will  be  drilled  at  this  site.  The  approximate 
locations  of  these  borings  are  indicated  in  Figure  12.  No  information 
is  available  regarding  the  expected  depth  to  the  water  table  or  the 
subsurface  materials  at  this  site.  Each  soil  test  boring  will  be 
terminated  at  the  water  table,  or  at  a  maximum  of  10  feet. 
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Detailed  records  of  lithologies  encountered  during  boring  opera¬ 
tions  will  be  maintained.  Emphasis  will  be  placed  on  visual  identifi¬ 
cation  of  potentially  contaminated  soils.  All  soil  samples  will  be 
scanned  with  an  organic  vapor  analyzer  at  the  time  of  drilling,  and  the 
results  will  be  included  in  the  boring  logs.  If  the  water  table  is 
reached  within  the  investigative  depths,  the  water  level  in  each  bore¬ 
hole  will  be  allowed  to  stabilize.  The  water  level  will  then  be 
measured  and  recorded.  The  water  surface  in  each  borehole  will  be 
visually  examined  for  the  presence  of  hydrocarbons  or  other  floating 
contaminants  and  this  information  will  be  recorded  in  the  boring  logs. 

Upon  completion  of  each  soil  test  boring,  the  borehole  will  be 
tremie-g routed  to  the  surface  using  a  bentonite  and  neat  cement  grout 
mixture,  according  to  NCNRCD  borehole  abandonment  specifications.  Each 
soil  test  boring  location  will  be  permanently  marked  and  recorded  on 
the  project  map  for  the  site. 

8.2  Soil  Sampling 

Lithologic  samples  will  be  collected  at  five-foot  intervals  from 
all  boreholes  with  the  exception  of  the  soil  test  borings  to  be  conduc¬ 
ted  at  Site  6.  At  this  site,  soil  samples  will  be  collected  at  depths 
of  2.5  feet,  5  feet  and  10  feet  or  where  contamination  is  suspected. 
Soil  sampling  will  be  accomplished  using  a  split-spoon  sampler.  All 
soil  samples  will  be  characterized  at  the  time  of  drilling  and  the 
descriptions  will  be  included  in  the  drilling  log  and  the  Final  Report. 
All  samples  will  be  transferred  from  the  split-spoon  sampler  to  an 
appropriate  sample  container  for  transport  and  storage.  The  sampler 
will  be  decontaminated  between  sampling  horizons  and  between  boreholes 
as  described  in  Section  11.1.  All  soil  samples  will  be  stored  as 

required  by  the  Air  Force  until  the  holding  time  for  all  applicable 
analyses  has  expired. 

8.3  Monitoring  Well  Construction  and  Completion 

An  example  of  the  typical  shallow  monitoring  well  construction  is 
provided  in  Figure  15.  All  monitoring  wells  will  be  constructed  of  2- 
inch.  Schedule  80  PVC  casing  with  threaded,  screw-type  joints.  Unless 
otherwise  determined  from  grain-size  analyses  performed  on  soil  sample 
cuttings  from  exploratory  boreholes,  a  0.010-inch  slot-size  will  be 
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Figure  15:  Typical  single-screened  interval  well 


used  for  the  screens.  This  size  should  be  compatible  for  most  of  the 
fine-grained  deposits  expected  to  be  encountered  at  the  base.  Ten-foot 
screens  are  recommended  for  the  three  new  shallow  wells  at  Site  1,  in 
order  to  compensate  for  the  anticipated  low  water  table  depths  there, 
and  to  ensure  that  floating  contaminants  will  be  intercepted.  Ten-foot 
screens  are  recommended  for  the  shallow  downgradient  wells  at  Site  2, 
provided  that  such  screen  lengths  will  not  cause  the  wells  to  penetrate 
significantly  into  the  top  of  the  Black  Creek  formation.  Ten- foot 
screens  will  be  used  for  all  other  shallow  monitoring  wells.  The 
screened  interval  for  the  deep  well  at  Site  2  will  be  a  minimun  of  20 
feet  in  length.  The  bottom  of  all  wells  will  be  permanently  capped. 

Once  the  casing  has  been  installed  for  each  monitoring  well,  the 
soil  formation  will  be  allowed  to  collapse  around  the  well  screen. 

This  natural  "gravel  pack"  will  be  supplemented  with  washed  and  bagged 
rounded  silica  sand  and/or  gravel  with  a  grain  size  distribution  that 
is  compatible  with  that  of  both  the  screen  and  the  formation.  The 
gravel  pack  will  extend  from  the  bottom  of  each  borehole  to  two  feet 
above  the  top  of  the  screen.  A  one- foot  seal  of  granulated  or  pellet¬ 
sized  bentonite  will  be  tremied  in  place  above  the  gravel  pack  to 
ensure  a  complete  seal.  Clean  water  will  be  placed  on  the  bentonite  to 
ensure  an  adequate  swelling  of  the  pellets.  The  remainder  of  the 
annular  space  will  be  carefully  grouted  to  the  ground  surface  using  a 
Type  I  Portland  cement/bentonite  slurry. 

If  the  amount  of  well  stick-up  in  an  area  has  been  identified  as 
being  of  concern  to  base  personnel,  wells  will  be  completed  flush  with 
the  land  surface  (It  is  anticipated  that  this  type  of  installation  will 
not  be  used.).  The  casing  will  be  cut  two  to  three  inches  below  the 
land  surface,  and  a  protective  locking  lid  consisting  of  a  cast-iron 
valve  box  assembly  will  be  installed.  The  lid  assembly  will  be 
centered  in  a  three- foot  diameter  concrete  pad  sloped  away  from  the 
valve  box.  A  screw-type  casing  cap  will  be  provided  to  prevent  infil¬ 
tration  of  surface  water.  The  well  number  will  be  clearly  marked  on 
the  valve  box  lid  and  the  monitoring  well  will  be  tagged  with  the 
following  information  "Non-potable  water  supply  well— groundwater  may 
contain  hazardous  material." 
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It  is  anticipated  that  above-ground  surface  completions  will  be 
used  for  all  wells.  The  well  casings  will  extend  two  or  three  feet 
above  land  surface.  An  endplug  or  casing  cap  will  be  provided  for  each 
well.  The  extended  casing  will  be  shielded  with  a  steel  guard  pipe 
that  is  placed  over  the  casing  and  cap,  and  seated  in  a  two-foot  by 
two- foot  by  four- inch  concrete  surface  pad  (Figure  15).  The  pad  will 
slope  away  from  the  well  sleeve  and  a  lockable  cap  or  lid  will  be 
installed  on  the  guard  pipe.  Three  threeinch  diameter  steel  guard 
posts  will  be  installed  if  the  base  personnel  determine  the  well  is  in 
an  area  that  needs  such  protection.  The  guard  posts  will  be  five  feet 
in  total  length,  installed  radially  from  each  wellhead  and  recessed 
approximately  two  feet  into  the  ground.  The  guard  posts  will  not  be 
installed  in  the  concrete  pad  placed  at  the  well  base.  The  protective 
steel  sleeve  will  be  painted  and  the  well  permanently  numbered  on  the 
sleeve  exterior.  The  monitoring  well  will  be  labeled  with  the 
following  information  "Non-potable  water  supply  wel  1— groundwater  may 
contain  hazardous  material." 

Locks  will  be  provided  for  both  flush  and  above-ground  comple¬ 
tions.  The  keys  to  these  locks  will  be  turned  over  to  the  base  point 
of  contact  following  the  completion  of  field  activities. 

8.4  Well  Development 

Each  monitoring  well  will  be  developed  using  a  smal 1 -diameter 
submersible  pump  and/or  a  bailer  until  the  discharge  water  is  as  clear 
and  free  of  sediment  as  possible.  The  rate  of  flow,  pH,  temperature, 
and  specific  conductance  of  the  well  water  will  be  measured  during 
development.  This  information  will  be  included  in  the  Draft  and  Final 
Report.  Any  well  water  that  appears  to  contain  floating  contaminants 
will  be  containerized  and  base  personnel  will  be  contacted. 
Hand-operated  pimps  will  be  used  as  a  safety  precaution  in  wells  where 
petroleum-related  products  are  suspected.  PVC  bailers  will  be  used  for 
development  in  wells  with  extremely  low  yields. 

8.5  Geophysical  Logging 

No  borehole  geophysical  logging  is  requested  in  the  Statement  of 

Work. 
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9.0  PUMP  TEST 


No  pump  test  is  requested  in  the  Statement  of  Work. 
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10.0  GROUNDWATER  MONITORING  AND  SAMPLING 


10.1  Groundwater  Level  Measureaents 

The  static  water  elevation  at  each  monitoring  well  will  be 
measured  prior  to  all  purging  and  sampling  activities.  Measurements 
will  be  made  with  respect  to  a  known  datun  point,  generally  a  permanent 
notch  or  mark  at  the  top  of  the  inner  casing.  An  electrical  ground- 
water  level  indicator  will  be  used  to  determine  the  depth  of  water  to 
the  nearest  0.01  foot  below  the  datum.  These  measurements  will  be 
reported  with  reference  to  mean  sea  level  (MSL).  Water  levels  will  be 
re-measured  in  each  well  both  at  the  end  of  the  sampling  activities  and 
once  the  water  level  has  stabilized. 

10.2  Surveying  of  Wells 

All  wells  will  be  surveyed  to  determine  their  elevation  to  the 
nearest  0.01  foot.  Ground  surface  and  measuring  point  elevations  will 
be  reported  for  each  well.  Horizontal  coordinates  for  each  well  will 
be  determined  to  an  accuracy  of  1.0  foot  and  will  be  recorded  on 
project  maps.  The  ground  surface  elevation  will  also  be  surveyed  at 
each  surface-water  and  sediment-sampl ing  station.  All  reference  bench 
marks  must  be  traceable  to  established  USCGS  or  USGS  survey  markers. 

10.3  On-Site  Analysis 

Prior  to  purging  a  well  for  a  sample,  a  small  volume  of  water  will 
be  bailed  for  a  health  and  safety  organic  vapor  scan.  The  water  will 
be  drawn  from  the  top  of  the  water  table,  decanted  into  a  transport 
container,  and  inspected  for  floating  hydrocarbons.  The  water  sample 
will  be  covered  for  approximately  10  minutes  and  scanned  for  the 
presence  of  organic  vapors  using  an  OVA.  Results  of  these  analyses 
will  be  recorded. 

All  water  samples  will  be  analyzed  on-site  for  pH,  specific 
conductance,  and  temperature  during  and  following  purging  of  the  well 
and  prior  to  the  collection  of  samples  for  off-site  analysis.  Measure¬ 
ments  of  temperature,  pH,  and  specific  conductance  of  surface  waters 
will  be  made  directly  in  the  stream.  The  results  will  be  recorded  in 
the  sampling  log  and  will  be  included  in  the  Final  Report. 


10.4  Sampling  for  Off-Site  Analysis 

Prior  to  all  sampling  activities,  each  well  will  be  purged  using 
either  a  decontaminated  submersible  pump  or  a  bailer.  The  choice  of 
the  well-purging  device  will  be  made  considering  the  results  of  the 
preliminary  inspection  of  the  well  water.  A  minimum  of  three  well 
volumes  of  water  will  be  removed  and  the  temperature,  pH,  and  specific 
conductance  will  be  monitored  prior  to  sampling.  The  well  water  will 
be  considered  stable  once  the  color  and  odor  of  the  water  stays 
constant,  the  pH  no  longer  varies  more  than  0.1  unit,  the  temperature 
remains  within  +  0.5°C,  and  the  specific  conductance  remains  within  + 

10  umhos. 

Following  well  purging  a  clean  Teflon  bailer  will  be  slowly 
lowered  into  the  well  until  it  is  completely  submersed  within  the  water 
column.  All  samples  for  volatile  organic  analysis  will  be  collected 
from  the  first  full  bailer  volume.  To  prevent  significant  aeration  of 
the  sample,  the  bailer  will  be  emptied  slowly  into  a  clean  beaker  and 
then  carefully  poured  into  the  appropriate  containers. 

Subsequent  bailer  vol Lines  will  be  used  to  sample  for  the  other 
constituents.  A  one-liter  beaker  will  be  used  for  the  collection  of 
split  samples.  If  more  than  one  beaker  of  sample  water  is  needed  from 
each  well,  all  bottles  for  a  given  lab  procedure  will  be  filled  from 
the  same  beaker. 

All  sample  bottles,  beakers,  and  sampling  equipment  will  be 
cleaned  according  to  EPA  precleaning  criteria.  Samples  for  dissolved 
metal  analysis  will  be  filtered  in  the  field  using  clean  Buchner 
funnels  and  disposable  0.40  micron  membrane  filters.  A  disposable 
glass  fiber  prefilter  will  also  be  used  to  remove  very  large  particu¬ 
lates  or  floating  hydrocarbons  as  well  as  reduce  filtering  time.  As 
with  volatile  organics,  all  attempts  will  be  made  to  avoid  aeration  of 
samples  for  metal  analysis  prior  to  and  during  filtering.  Immediately 
after  filtering,  the  filtrate  will  be  acidified  to  pH  2  (or  less)  to 
keep  the  remaining  metals  in  solution. 
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One  surface  water  sample  and  one  sediment  sample  will  be  collected 
from  each  specified  location.  In  order  to  prevent  cross-contamination, 
downstream  samples  will  be  collected  first,  and  water  samples  will  be 
collected  prior  to  the  collection  of  sediment  samples  at  each  sampling 
station.  Surface  water  samples  will  be  collected  using  precleaned 
glass  beakers.  The  water  will  then  be  transferred  to  appropriate, 
precleaned  sample  containers  and  preserved  in  accordance  with 
laboratory  specifications.  Sediment  samples  will  be  collected  using  a 
precleaned  stainless  steel  scoop  and  will  be  composited  in  a  precleaned 
stainless  steel  mixing  bowl.  Representative  volumes  of  the  sediment 
will  be  placed  in  precleaned  sample  containers  and  chilled  until 
delivery  to  the  laboratory. 


11.0  DECONTAMINATION  PROCEDURES 


11.1  Drilling,  Soil  Saopling,  and  Monitoring-Well  Installation 

All  drilling  equipment,  including  truck-mounted  rig.  augers,  and 
drill  oits  will  be  steam  cleaned  prior  to  entry  on  Seymour  Johnson  Air 
Force  Base.  The  drill  rig  and  equipment  will  be  cleaned  with  high 
pressure  and  temperature  water  and  detergent  and  then  rinsed  with  clean 
water  prior  to  mobilizing  from  one  investigation  site  to  another.  Soil 
boring  and  monitoring-well  installation  will  proceed  from  the  least 
contaminated  site  to  the  most  contaminated  site.  Within  a  site,  soil 
boring  and  monitoring-well  installation  will  proceed  from  the  least 
contamiated  area  to  the  most  contaminated  area.  During  the  subsurface 
investigation,  all  soil  sampling  equipment  will  be  thoroughly  washed 
prior  to  the  collection  of  each  drive  sample.  In  addition,  gloves  worn 
by  field  personnel  handling  the  soil  samples  will  be  decontaminated 
between  each  soil  sample  by  thoroughly  washing  them  with  detergent  and 
water  aiid  rinsing  in  clean  water.  Prior  to  the  installation  of  monitor 
wells,  the  PVC  casings  and  screens  will  be  thoroughly  cleaned  with 
detergent  and  water  and  rinsed  with  clean  water.  All  screen  and  casing 
and  other  well  construction  materials  will  be  new.  No  glues  or  lubri¬ 
cants  will  be  used  on  the  casing. 

11.2  Well  Oevelopnent 

All  the  equipment  used  for  well  development  aquifer  will  be  thor¬ 
oughly  cleaned  with  detergent  and  water  prior  to  use.  A  hand  bailer, 
centrifugal  pump  and/or  submersible  pump  will  be  used  to  develop  the 
wells.  The  method  of  well  development  will  depend  on  water  level  depth 
and  aquifer  characteristics.  The  bailer  or  pump  and  hoses  will  be 
washed  in  soap  and  water,  and  rinsed  with  clean  water  prior  to  being 
placed  in  a  monitor  well.  An  organic  vapor  analyzer  (OVA)  will  be  used 
to  check  the  head  space  in  the  well  prior  to  well  development  or  pump 
testing.  If  a  reading  of  more  than  5  ppm  (total  organic  vapors)  above 
background  is  recorded,  special  handling  of  the  water  to  be  withdrawn 
from  the  well  will  be  required.  The  contaminated  water  will  be 
contained  in  drums  or  tanks  until  the  water  can  be  properly  disposed  of 
on  base  (likely  to  be  discharged  into  base  oil-water  separators). 
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11.3  Water  Level  Measurements 

Mater  level  measurements  will  be  taken  with  an  electric  water- 
level  indicator  prior  to  purging  the  well  for  sampling.  The  water 
level  probe  will  be  washed  with  soap  and  water,  rinsed  with  methanol, 
and  finally  rinsed  with  distilled  water  between  wells. 

11.4  Water  Sampling 

Following  development,  wells  will  be  left  at  least  one  day  before 
sampling.  Following  this  waiting  period,  the  wells  will  be  evacuated 
or  purged  using  a  teflon  hand  bailer  until  temperature,  pH,  and 
conductivity  are  stabilized.  The  bailer  will  be  washed  and  double 
rinsed  before  and  after  each  use.  The  water  sample  for  laboratory 
analysis  will  be  collected  using  a  teflon  bailer.  The  bailer,  and 
transfer  vessel  will  be  washed  with  Alconox  detergent,  followed  by 
rinses  with  drinking-qual ity  water  and  distilled  water.  All  sampling 
equipment  will  be  thoroughly  air-dried  after  cleaning.  New  nylon  or 
Teflon-coated  stainless-steel  bailer  line  will  be  used  for  each  well  to 
avoid  sample  cross-contamination.  Surface-water  sampling  equipment 
will  be  washed  and  rinsed  in  the  same  sequence  as  groundwater  sampling 
equi pment. 

11.5  Sediment  Sampling 

Sediment  sample  collection  from  Stoney  Creek  or  its  tributaries 
will  be  done  with  stainless  steel  sampling  equipment.  This  equipment 
will  be  thoroughly  cleaned  with  water  and  detergent,  methanol,  and 
double  rinsed  with  distilled  water  prior  to  taking  a  sediment  sample  at 
each  designated  sample  location  along  the  creek. 
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12.0  SAMPLE  HANDLING  AND  PACKING 


12.1  Split  Saaple  Procedures 

All  soil  and  water  samples  will  be  collected  in  duplicate  to  check 
the  quality  of  analytical  data.  This  procedure  of  collecting  duplicate 
samples  will  be  implemented  to  provide  a  quality  control  check  of  the 
laboratory  and  for  monitoring  combined  sampling  and  analytical 
precision.  Soil  and  water  sample  splitting  procedures  are  presented  in 
this  section. 

12.1.1  Soil  Samples:  Soil  samples  will  be  collected  in 
pairs  from  each  soil  test  boring  and  sediment  sampling  site.  One  set 
of  soil  samples  will  be  packaged  and  sent  to  RTI  for  analysis.  The 
other  set  will  be  delivered  to  the  Seymour  Johnson  Air  Force- Base  Point 
of  Contact  (POC)  for  selection  of  10%  of  the  split  samples.  The  POC 
will  package  the  samples  using  packing  and  shipping  materials  supplied 
by  RTI.  The  split  samples  will  be  shipped  by  RTI  using  an  overnight 
delivery  service  to  USAF  OEHL/SA  at  Brooks  AFB.  Shipment  will  take 
place  within  24  hours  of  receipt  from  the  POC. 

An  additional  10%  of  the  split-sample  set  will  be  chosen  by  RTI  as 
blind  field  duplicates.  The  duplicates  will  be  labeled  and  numbered  as 
previously  described  and  shipped  to  RTI's  laboratory  with  the  normal 
sample  shipment. 

12.1.2  Water  Samples:  Groundwater  samples  will  be  collected 
from  all  proposed  and  existing  monitoring  wells  as  previously 
described.  Groundwater  will  be  sampled  using  a  teflon  bailer,  which 
will  be  decontaminated  before  each  sample  is  collected.  As  with  the 
soil  sampling,  all  samples  will  be  split  into  two  sets  (providing 
sufficient  water  is  available  in  holes;  low-yield  wells  may  not  produce 
enough  water  volune  for  2  to  3  sample  sets).  Volatile  organic  compound 
(VOC)  samples  will  be  split  by  filling  all  necessary  40-ml  vials 
successively  from  the  same  bailer.  VOC  samples  require  a  minimum  of 
disturbance,  and  aeration  is  unacceptable.  We  will  assume  that  water 
collected  within  a  single  bailer  will  be  well  mixed,  resulting  in  the 
collection  of  chemically  homogeneous  duplicate  samples.  Non-VOC 
samples  will  be  collected  by  placing  water  from  the  bailer  into  an 
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inert  intermediate  vessel.  Once  the  intermediate  vessel  is  full  (and 
its  contents  assumed  homogeneous),  sample  bottles  will  be  filled  from 
that  vessel . 

Duplicate  groundwater  samples  for  shipment  to  OEHL  and  to  RTI  will 
be  handled,  packed  and  shipped  using  the  same  procedures  described 
above  for  soil  duplicates. 

Blanks  (ultrapure  lab  water)  will  be  prepared  to  check  field 
procedures  for  potential  cross  contamination  of  groundwater  samples. 
Field  blanks  will  be  prepared  at  a  frequency  of  one  blank  for  every  20 
samples  collected  per  analytical  parameter.  These  will  be  prepared  so 
that  the  blank  water  will  contact  the  same  sampling  devices  as  the 
groundwater.  All  sampling  equipment  will  be  decontaminated  as  usual 
and  then  blank  water  will  be  poured  into  the  bailer.  VOC  bottles  will 
be  filled  directly  from  the  bailer.  Additional  water  will  be  placed  in 
the  bailer  and  then  into  the  intermediate  vessel.  Non-VOC  bottles  will 
be  filled  from  the  vessel. 

12.2  Sample  Containers 

The  following  sample  containers  will  be  used  for  samples  collected 
at  Seymour  Johnson  Air  Force  Base. 

12.2.1  Soil 

Contaminated  drill  cuttings  and  surface  sediment:  225  mL 

wide-mouth  glass  jars  with  polyethylene  inner  bag  for  metals; 
and  aluminum  foil-lined  caps  for  organics. 

Subsurface  Soils:  1  1/2"  (0D)  x  4"-long  brass  tubes  with 

al uninum-1  ined  caps  for  organics;  and  225  mL  wide-mouth  glass 
jars  with  polyethylene  inner  bag  for  metals  and  cyanide. 

All  sample  containers  will  be  cleaned  according  to  EPA  protocols 
prior  to  use.  They  will  be  stored  in  a  clean,  dry  area  with  the  lids 
on  until  used.  Wherever  required,  preservati ves  will  be  added  to  the 
sampling  bottles. 

12.2.2  Water: 

Petroleum  Hydrocarbons:  One  1-liter  amber  glass  bottle  with 
Teflon-lined  cap. 

Purgeable  Organics:  Two  40-milliliter  clear  glass  vial  with  screw 
cap  Teflon-lined  septum. 

Extractable  Organics:  Two  1-liter  anber  glass  bottle  with  Teflon- 
lined  cap. 

Alkalinity:  One  1-liter  polyethylene  bottle. 

Lead:  One  250-milliliter  Teflon  bottle  with  a  Teflon-lined  cap 
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Thirteen  Priority  Pollutant  Metals:  One  1-liter  polyethylene 
bottle  with  a  polyethylene  cap. 

Anions:  One  1-liter  polyethylene  bottle  with  a  polyethylene  cap. 

Total  Dissolved  Solids:  One  250-milliliter  polyethylene  bottle 

Total  Cyanide:  One  1-liter  polyethylene  bottle  with  polyethylene 
cap. 

12.3  Saaple  Handling 

12.3.1  Soil  Samples:  The  subsurface  soil  samples  will  be 
visually  described  by  the  project  hydrogeologist  in  accordance  with  the 
standard  recommended  practice  for  description  of  soils  (Vi sual -Manual 
Procedure),  AS7M  Designation  D-2488,  and  with  the  Unified  Classifica¬ 
tion  System  (USC),  ASTM  Designation  D-2487.  Sample  descriptions  were 
included  on  the  boring  logs  and  in  the  site  sampling  log. 

Split-spoon  soil  cores  will  be  scanned  for  gross  organic  contami¬ 
nation  with  a  Foxboro  Model  128  Organic  Vapor  Analyzer  (OVA)  operated 
in  the  survey  mode.  Soil  samples  for  scanning  will  be  removed  from  the 
split-spoon  sampler,  placed  in  zip-lock  plastic  bags,  and  sealed  with  a 
minimum  (approximately  5  to  10  ml)  of  "head  space."  The  outside  of  the 
bag  will  be  cleaned  and  set  aside  for  a  short  period  of  time  to  allow 
organic  vapors  to  accumulate  within  the  head-space.  After  approxi¬ 
mately  5  minutes,  the  OVA  probe  will  be  carefully  inserted  into  the  bag 
and  the  organic  vapor  concentration  will  be  recorded.  The  project 
hydrogeologist  will  attempt  to  prepare  each  sample  in  the  same  manner 
(e.g.,  sample  volume,  time  for  head  space  accumulation,  etc.)  so  that 
the  OVA  readings  from  different  samples  could  be  related  qualitatively. 

12.3.2  Water  Samples:  The  monitoring  well  will  be  flushed 
or  purged  immediately  before  the  sample  is  taken.  Purging  consists  of 

removing  a  minimum  of  three  well  volumes  of  water  or  until  a  stabilized 
reading  of  pH,  conductivity  and  temperature  is  achieved.  Immediately 
after  flushing  the  well,  the  sample  will  be  collected  and  put  into 
laboratory-cleaned  containers.  The  two  40-ml  vials  for  volatile 
organics  analysis  (VOA)  will  be  filled  first,  followed  by  containers 
for  metals  and  other  organics.  The  metals  sample  will  be  filtered  in 
the  field  using  a  0.45  micron  membrane  filter.  The  metals  sample  will 
be  preserved  with  nitric  acid. 


Field  measurements  will  include  pH,  specific  conductance,  and 
temperature.  The  pH  measurements  will  be  made  with  a  pH  meter  which 
will  be  calibrated  before  and  after  sampling  as  previously  described. 
Specific  conductivity  and  temperature  will  be  measured  using  a  YSI 
Model  33  Conductivity  Meter.  The  instrument  will  be  calibrated  using  a 
conductivity  standard  at  routine  intervals  throughout  the  sampling 
prog  ram. 

12.4  Sample  Preservation  and  Storage 

The  following  preservation  and  storage  techniques  will  be  used  for 
samples  collected  at  Seymour  Johnson  Air  Force  Base: 

12.4.1  Soil  Samples: 

All:  Ice  to  4°C 

The  labeled  and  logged  samples  will  be  placed  immediately  into 
coolers  containing  ice  or  a  chemical  coolant  ("Blue  Ice")  to  maintain 
sample  temperatures  at  or  near  4°C. 


12.4.2  Water  Samples: 

VOC:  Ice  to  4°C 

Petroleum  Hydrocarbons:  H2SO4  to  pH  1/2.2,  ice  to  4°C  • 

Minerals  and  Heavy  Metals:  Filter  with  0.45  micron  filter,  HNO3 
to  pH  1/2.2,  ice  to  4°C 

Total  Phenols  (420.1):  H2SO4  to  pH  1/2.2,  ice  to  4°C 
Commons  Ions,  Total  Dissolved  Solids  and  Alkalinity:  Ice  to  4°C 

12.5  Procedures  for  Packing  Low  Concentration  Samples 

Most,  if  not  all,  of  the  soil  and  water  samples  to  be  shipped  from 
Seymour  Johnson  Air  Force  Base  are  expected  to  be  classified  as  low 
concentration  samples.  These  samples  will  be  temporarily  stored  in 
refrigerators  prior  to  packaging  and  shipment  to  the  laboratory. 


Sample  packing  procedures  for  low  concentration  samples  are  as 
follows : 

-  Determine  maximum  weight  allowed  per  package  from  the  shipper. 

-  Mark  volume  level  on  bottle  with  grease  pencil. 

-  Place  about  3  inches  of  inert  cushioning  material  such  as 
vermiculite  or  zonolite  in  bottom  of  cooler. 

-  Label s/Sarnpl e  Tags  Tag  or  label  each  sample  with  a  data,  time 
of  collection,  site  name  and  brief  description  on  a  label  that 
will  not  come  off.  Use  only  idelible  ink  on  all  labels  and 
tags.  Numbered  sample  tags  will  be  used  on  ^11_  samples.  The 
organic/inorganic  traffic  report  number  labels  must  appear  on 
the  bottles.  Cover  these  with  clear  plastic  tape. 

-  Place  bottles  in  cooler  in  such  a  way  that  they  do  not  touch. 

-  Put  VOC  vials  in  Ziploc  bag  and  place  them  in  the  center  of  the 
cooler. 

-  Pack  bottles,  especially  VOC  vials,  in  loose  ice  or  ice  in 
plastic  bags. 

-  Fill  cooler  with  cushioning  material.  Ice  is  not  cushioning 
material . 

-  Put  paperwork  (Chain-of-Custody  Forms)  in  plastic  bags  and  tape 
with  masking  tape  to  inside  lid  of  cooler. 

-  Tape  cooler  drain  shut. 

-  After  acceptance  by  Federal  Express  or  shipper,  wrap  cooler 
completely  with  strapping  tape  at  two  locations.  Secure  lid  by 
taping.  Do  not  cover  aryr  labels. 

-  Place  lab  address  on  top  of  cooler. 

-  Put  "This  Side  Up"  labels  on  all  four  sides  and  "Environmental 
Samples"  labels  on  at  least  two  sides. 

-  Affix  numbered  custody  seals  on  front  right  and  back  left  of 
cooler.  Cover  seals  with  wide,  clear  tape. 

NOTE:  Remember  that  each  cooler  cannot  exceed  70  pounds  for  Federal 
Express  shipment.  Therefore,  it  is  possible  to  pack  a  maximum 
of  6  naif-gallon  bottles  and  corresponding  VOA  vials  with  about 
5  pounds  of  ice  per  cooler. 

12.6  Procedures  for  Packing  Medlua  and  High  Concentration  Samples 

None  of  the  samples  to  be  collected  during  this  investigation  are 
expected  to  be  classified  as  mediim  or  high  concentration  since  samp¬ 
ling  will  not  be  made  from  hazardous  waste  sites  or  hazardous  waste 
containers.  All  of  samples  to  be  collected  during  this  investigation 
will  be  environmental  soil  and  water  samples,  therefore,  special  hand¬ 
ling  procedures  for  high  concentration  samples  are  not  required. 
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13.0  SITE  CLEAN-UP 


The  general  area  surrounding  each  soil  boring  and  monitor  well 
site  will  be  cleaned  of  drilling  supplies  and  debris  following  the 
completion  of  each  well  or  boring.  When  possible,  all  noncontaminanted 
borehole  cuttings  will  be  returned  to  the  borehole  or  spread  on  the 
ground  adjacent  to  the  borehole.  In  public  areas,  the  borehole 
cuttings  will  be  removed  from  the  site.  Cuttings  suspected  of  being 
hazardous  waste  (based  on  discoloration,  odor,  or  organic  vapor  meter 
readings)  will  be  containerized  in  clean  55-gallon  drums  with  removable 
tops  and  band  closures.  Suspected  hazardous  waste  will  be  sampled  and 
analyzed  at  the  lab  for  E.P  toxicity  and  ignitability  to  determine  the 
actual  hazard  and  disposal  required.  Ultimate  disposal  of  material 
determined  to  be  hazardous  will  be  through  USAF  base  personnel. 


14.0  FIELD  TEAM  ORGANIZATION  AND  RESPONSIBILITIES 


14.1  Organization 

The  Research  Triangle  Institute's  proposed  organization  of  the  IRP 
Survey  at  Seymour  Johnson  Air  Force  Base  is  shown  in  Figure  16.  Two 
departments  within  RTI's  Center  for  Environmental  Measurements  will 
have  the  responsibility  for  the  field  work,  chemical  analyses,  and 
reporting  activities  required  for  this  stage  of  the  IRP  Survey.  These 
include  the  Hydrogeology  Department  and  the  Environmental  Chemistry 
Department,  managed  by  Mr.  W.  J.  Alexander  and  Dr.  W.  F.  Gutknecht, 
respectively. 

RTI  will  subcontract  the  drilling  and  well  installation  services 
to  Bore  and  Core,  Inc.  of  Raleigh,  NC.  Mr.  A.  M.  Demarest  will  be  the 
principal  point  of  contact  within  Bore  and  Core,  Inc.  RTI  will  subcon¬ 
tract  portions  of  the  analytical  services  (organic  analyses)  to  Indus¬ 
trial  and  Environmental  Analysts,  Inc.  (IEA)  in  the  Research  Triangle 
Park,  NC.  Mr.  J.  B.  Adamovic  will  be  the  principal  point  of  contact 
within  IEA. 

14.2  Responsibilities 

Mr.  Alexander  will  serve  as  the  Project  Leader  for  this  IRP  survey 
and  will  be  responsible  for  the  technical  and  management  aspects  of  the 
project,  particularly  as  pertaining  to  field  activities,  interpretation 
of  findings,  and  reporting.  Dr.  Gutknecht  will  primarily  be  respon¬ 
sible  for  the  performance  of  chemical  analyses,  within  RTI  and  under 
subcontract  to  RTI,  and  associated  Quality  Assurance  requirements. 
Professional  staff  within  both  departments  will  be  assigned  to  various 
aspects  of  the  IRP  survey  and  will  be  responsible  for  specific  tasks  as 
appropriate  such  as  overview  of  drilling  activities,  field  data 
collection  efforts,  analytical  testing,  and  reporting. 

14.3  Training 

RTI  personnel  who  will  be  involved  in  field  operations  have  under¬ 
gone  occupational  medical  examinations  and  will  be  responsible  for 
compliance  with  the  site  safety  plans.  Supplemental  in-house  training 
will  be  provided  as  needed  for  all  site-safety  procedures,  the  use  of 
safety  equipment  and  air  monitoring  devices,  detailed  field  sampling 
activities,  data  reporting,  and  QA/QC  procedures. 
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FIGURE  16:  Projact  Organization 


15.0  SCHEDULE 


The  anticipated  schedule  for  the  Phase  II,  Stage  2  IRP  Survey  at 
Seymour  Johnson  AFB  is  shown  in  Figure  17.  The  official  authorization 
date  of  the  survey  was  July  17,  1986.  All  mobilization  and  drilling 
activities  should  be  completed  by  the  end  of  October  1986,  depending  on 
the  accessibility  conditions  in  the  flood  plain  of  Stoney  Creek. 
Accordingly,  the  sampling  activities  should  be  completed  by  November, 
1986  and  analytical  results  completed  by  December,  1986.  The  first 
draft  report  of  findings  is  scheduled  for  the  end  of  January,  1987.  It 
is  uncertain  how  long  the  report  review  process  will  require,  but  the 
final  report  will  be  provided  to  the  Air  Force  on  or  before  mid-July 
1987. 
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APPENDIX  A 


HEALTH  AND  SAFETY  PLAN 


GENERAL 

The  safety  plan  presented  herein  gives  guidelines  for  basic  safety 
procedures  and  equipment  to  be  utilized  by  Research  Triangle  Institute 
during  the  course  of  IRP  Phase  II  investigations  at  Seymour  Johnson 
AFB,  NC.  Samples  collected  during  the  Phase  II,  Stage  2  investigation 
will  be  typically  environmental  water  and  soil  samples,  as  opposed  to 
hazardous  waste  samples,  and  normally  do  not  require  unusual  levels  of 
personnel  protection. 

Since  this  project  involves  the  investigation  of  more  than  one 
site  at  the  Seymour  Johnson  AFB,  an  independent  health  and  safety  plan 
was  prepared  for  each  of  the  six  sites.  The  detailed  health  and  safety 
plan  for  each  site,  including  site  background  information,  site  sketch, 
potential,  hazards,  site  safety  work  plan,  and  emergency  information  is 
Included  as  a  part  of  this  Appendix. 

INFORMATION  REVIEW 

Prior  to  Initiating  the  Phase  II,  Stage  2  survey  field  work,  the 
Phase  I  and  Phase  II,  Stage  1  reports  were  reviewed  in  detail  to  iden¬ 
tify  known  hazardous  wastes  or  conditions  that  may  be  encountered  at 
each  site.  Available  toxicological  data  on  materials  suspected  of 
being  present  at  the  sites  were  reviewed  and  utilized  to  determine  the 
level  of  personnel  protection  at  each  site. 

Safety  hazards  requiring  special  attention  will  be  addressed  on  an 
individual  basis  using  appropriate  assessment  methods,  and  equipment 
and  procedure  recommendations  given  in  the  EPA  Field  Health  and  Safety 
Manual  (EPA,  1980)  and  the  EPA  Safety  Manual  for  Hazardous  Waste  Site 
Investigations  (EPA,  1979).  Hazardous  conditions  will  be  monitored 
during  the  investigation  and  appropriate  action  taken  to  modify  the 
Health  and  Safety  Plan  as  necessary. 


MEDICAL  MONITORING  PROGRAM 

The  Project  Leader  for  the  Phase  II  field  investigation  will 
determine  whether  a  medical  monitoring  program  is  necessary.  If  hazard 
levels  are  judged  high  enough  to  warrant  this  procedure,  all  field 
personnel  will  participate  in  a  medical  monitoring  program.  Guidelines 
for  the  program  are  given  in  Appendix  I  of  the  EPA  Field  Health  and 
Safety  Manual  (EPA,  1980). 

All  RTI  personnel  assigned  to  the  field  aspects  of  this  project 
will  have  completed  background  occupational  medical  examinations  prior 
to  conducting  field  work  on  any  of  the  designated  sites.  Subcontrac¬ 
tors  working  on  these  sites  will  be  advised  of  the  potentially  hazard¬ 
ous  nature  of  this  work  and  will  be  provided  a  complete  copy  of  this 
Appendix. 

FIELD  PERSONNEL  INDOCTRINATION 

All  field  personnel,  including  subcontract  personnel,  will  be 
informed  by  the  Project  Leader  and/or  Site  Safety  Officer  (Mr.  S.  A. 
Guthrie)  of  required  safety  equipment  and  procedures,  as  outlined  in 
the  attached  Health  and  Safety  Plans,  prior  to  beginning  on-site  work. 
Subjects  covered  will  include  personal  safety  gear,  general  and  site 
specific  safety  procedures,  and  incident  notification  procedures.  The 
Site  Safety  Officer  will  be  responsible  for  maintaining  a  thorough 

account  of  all  daily  activities  performed  by  RTI  and  its 
sub  scon tractors  while  on  site. 

PERSONNEL  PROTECTION  GEAR 

The  following  items  will  be  required  for  all  field  personnel: 

-  Tyvek  disposable  coveralls, 

-  Rubber  boots, 

-  Rubber  gloves, 

-  Hard  hats,  and 

-  Eye  protection  (safety  glasses  or  goggles). 

Hearing  protection  (disposable  ear  plugs)  will  be  available  for 
all  potential  noise  hazards.  Cartridge-type  respirators  will  be  avail¬ 
able  on-site  for  protection  against  inhalation  of  dust  or  vapors.  If 
strong  vapors  are  encountered,  respirators  will  be  utilized  to  facili¬ 
tate  evacuation  of  personnel  and  equipment  from  the  site  until  the 
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situation  can  be  assessed  or  corredted.  Individuals  will  be 
individually  fitted  and  instructed  on  the  care  and  use  of  their 
respirator,  prior  to  field  work  beginning. 

Personal  equipment  described  above  will  offer  adequate  protection 
for  most  situations  anticipated  during  the  course  of  Phase  II,  Stage  2 
investigation  field  work.  When  conditions  are  identified  that  require 
a  higher  level  of  personal  protection,  the  EPA  Safety  Manual  for 
Hazardous  Waste  Site  Investigations  will  be  referred  to  for  guidance. 

SAFETY  PRXEDURES 

Hard  hats  and  eye  protection  will  be  worn  when  appropriate,  as 
directed  by  the  Project  Leader  and/or  Site  Safety  Officer.  Protective 
clothing  (boots,  gloves,  and  coveralls)  will  be  worn  while  working  at 
the  designated  sites.  Coveralls  will  be  changed  a  minimum  of  once 
daily. 

The  project  field  supervisor  will  consult  with  the  base  environ¬ 
mental  coordinator  or  other  responsible  point  of  contact  regarding 
site-specific  hazards  Including  potential  underground  utilities  prior 
to  initially  entering  the  sites.  Special  procedures  for  entering  and 
working  at  particular  sites  will  be  clarified  and  conveyed  to  all  field 
personnel.  Examples  of  areas  requiring  strict  procedures  are  active 
runways  or  taxiways,  fuel  handling  or  storage  areas,  and  secure  areas. 

As  a  general  rule,  no  eating,  drinking,  or  smoking  will  be  allowed 
while  working  on  the  designated  site.  This  includes  personnel  at  the 
decontamination  areas.  Avoid  all  hand-to-mouth  contact  while  contami¬ 
nation  of  you r  clothing  or  body  is  possible. 

I  MCI  DENT/ ACC  IDE  NT  NOTIFICATION  PROCEDURES 

A  complete  list  of  emergency  phone  nunbers  and  contacts  are 
attached  to  the  last  page  of  Appendix  A  (page  A-41).  Each  person 
working  on  the  sites  will  be  instructed  on  how  to  use  this  emergency 
information.  A  copy  of  the  Health  and  Safety  Plan  containing  this 
emergency  information  will  be  provided  to  all  persons  working  on  these 
sites.  In  addition,  each  person  working  on  these  sites  will  be  shown 
the  location  of  the  Air  Force  Base  Hospital  and  emergency  room  (Figure 
A-l).  The  base  hospital  will  be  notified  in  advance  of  the  field 
operations. 


After  contacting  appropriate  emergency  services,  or  in 
non-emergency  incidents,  the  USAF  project  contact  should  be  notified  of 
the  Incident  or  accident  so  that  it  can  be  dealt  with  according  to  base 
policies  and  procedures. 


Figure  A-l:  Location  of  Six  Sites  and  Base  Hospital 
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SITE  SAFETY  PLAN 


FIRE  TRAINING  AREA  #3 


general  information 


PROJECT  NAME:  Seymour  Johnson  AFB 
SITE:  Fire  Training  Area  #3  (Site  I) 

PLAN  PREPARED  BY;  R.  W.  Pratt _ 

REVIEWED  BY:  W.  J.  Alexander 


RTI  PROJECT  NO.  432U-2676-I6 


DATE:  8/ 1 1 786 


DATE:  9/9/86 


INVESTIGATION  OBJECTI VE(S) :  Conduct  subsurface  Investigation  to  assess  the  potential  ground 


water  contamination  emanating  from  the  fire  tralnlna  area 


PROPOSED  DATE  OF  INVESTIGATION:  October /November  1986 


SUMARY  OF  OVERALL  HAZARD:  Serious: 

Lew: 


Moderate: 


SITE  HISTORY  A  DESCRIPTION 

SITE  DESCRIPTION:  The  site  Is  located  adjacent  to  a  fenced  truck  yard  off  a  southern _ 

extension  of  Collier  Avenue  (Figure  A-2).  The  area  Is  approximate! *  0.5  acres  In  size  and 


Is  relatively  flat  and  covered  with  low  grass  and  weeds 


ACTIVITIES  PERFUMED  ON  SITE  PRIOR  TO  INVESTIGATION:  One  monitor  well  (MW-l  I )  was  Installed 
to  a  depth  of  30  feet  during  the  Phase  II,  Stage  I  IRP  Investigation. 


PREVIOUS  STUDIES  PERFORMED:  IRP-Phase  1  Report  (July  1982)  and  IRP-Phasa  II,  Stage  I  Report 
(July  1985).  The  site  Is  still  used  tor  fire  tralnln 


unusual  FEATURES  (Containers,  Beddings,  Burled  and  Above  Ground  Utilities,  Bodies  of  Mater 
Terrain):  Possible  burled  fuel  lines  In  the  area.  Drillers  will  be  alert  for  possible 

pipelines  and  other  utilities.  Site  will  be  examined  by  USAF  personnel  for  potential 


underground  utility  lines 
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WASTE  CHARACTERISTICS 


SITE  I 


page  2  of  5 

HASTE  TYPES:  Liquid:  X _  Solid: _ Sludge: _ Gas: _ 

CHARACTERISTICS:  Toodc:  Volatile:  X  Ignl  table:  X 

Radioactive:  _  Reectlve:  _  Corrosive:  . 

KNOWN  OR  SUSPECTED  SUBSTANCES  ON  SITE: 

Oil  and  Grease  (suspected) _  _ 

Jet  Fuel  (suspected) 

Organic  Halogens  (suspected) _  _ 


PHYSICAL  HAZARDS:  Heat:  X  Cold:  Noise: 

Radiation:  _  Other  (Specify): 


Pnawnti:  (See  work  limitations  -  page  3  of  5) 


HAZARD  EVALUATION 

Samples  to  be  collected  during  this  site  Investigation  will  be  taken  downqrad lent  from  the 
fire  training  area  and  are  expected  to  be  classified  as  environmental  so  1 1 /water  samples. 
Previous  studies  In  the  fire  training  area  Indicated  no  groundwater  contamination  based  on 
analysis  for  nitrate,  oil  and  grease,  total  organic  carbon,  total  organic  halogens,  and 
phenols.  Therefore,  on  the  basis  of  the  Phase  1  and  II  report  findings.  It  Is  anticipated 

that  no  unusual  levels  of  personnel  protection  (beyond  level  D)  will  be  required.  If _ 

hazardous  materials  are  suspected  or  encountered  during  the  course  of  the  field  work,  this 
plan  will  be  amended  and  additional  precautionary  measures  xl  I  I  be  Implemented.  Field 
personnel  vl I  I  not  be  permitted  within  the  diked  area  surrounding  the  fire  training  area. 
Also,  It  may  be  necessary  to  leave  the  site  area  In  the  event  of  any  f Ire-tralnlnq _ 


SITE  SAFETY  WORK  PLAN 


SITE  I 
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PERIMETER  ESTABLISHED:  Sit*  Map/Skmtch  Attached:  Yes 

lAarlmeter  Identified:  Yes  Sit*  Fenced  Off/Secured:  No _ 

Contaminated  Areas  Identified:  Yes 

Caaaents:  Most  of  the  potential  contaminants  would  be  expected  within  the  diked  area 
surrounding  the  tire- training  area. 


TYPE  OF  WORK  ACTIVITY  TO  BE  PERFORMED: 


Field  Survey /Site  Inspection:  X 

Surface  Geophysical  Survey:  _ 

Monitor  Mel  I  Installation:  7 

Monitor  Mall  Saepllag:  _X _ 

Surface  Mater  Sampling:  _ 


Soli  Sampling:  X _ 

Soil  Test  Boring!  X 
Soli  Gas  Sampling:  _ 

Hand  Auguring:  _ 

Other: 


PERSONAL  PROTECTION: 


Level  of  Protect  I  on :  A  _  8  _  C  _  0  X. 

Modifications: _ _ _ _ 


Personal  Protective  Equipment /Procedures:  Tyvek  coveralls,  hard  hats,  safety  glasses 
or  goggles,  neoprene  gloves,  and  neoprene  steel-toed  boots.  Respirators  will  be 
available  In  the  event  waste  materials  are  encountered  and  organic  vapors  go  above 
5  ppm  In  the  breathing  zona  In  the  work  area. _ 


Surveillance  Monitoring  Equipment /Procedures:  An  Organic  Vapor  Analyzer  (OVA)  will  be 
used  to  monitor  organic  vapors  In  and  around  the  work  area. 


DECONTAMINATION  AND  DISPOSAL  PROCEDURES: 


Oscontaa  I  nation  Equlpasnt/Procedwes:  High  pressure  water  with  detergent  is  required 
for  cleaning  all  drilling  equipment  between  each  soil  test  boring  and  monitor  well 
site.  All  sampling  equipment  including  gloves  used  in  sample  handling  will  be  cleaned 
with  tap  wafer  and  def organ f  and  rinsed  in  deionized  water  between  each  sampling  event. 
Boots  and  other  field  equipment  will  be  cleaned  on  a  dally  basis.  Tyvek  coveralls 
will  be  disposed  of  In  plastic  garbage  bags  at  the  close  of  each  day. _ 


Oscontaa  I  nation  FacllitlH/DMlyutM  Areas:  All  steam  cleaning  wl  I  I  be  conducted  at 
AFB  car  wash  facility  on  Curtiss  Avenue,  Runoff  from  the  cleaning  process  Is  diverted 
through  an  oil/water  separator. 


Contaminated  Sapls  Disposal  Procedirss:  All  soil  samples  determined  to  be _ 

contaminated  by  OVA  screening  wl  I  I  be  contained  In  55  gallon  drums  and  wi I  I  be 
disposed  of  by  the  USAF.  Obviously  contaminated  water  will  be  containerized  for 
subsequent  disposal. _ 


Contaminated  Sample  Disposal  Foci  I itles/Dssigeated  Areas:  The  USAF  wi I  I  handle  the 


Landfill 


SITE  SAFETY  PLAN 
LANDFILL  NO.  4 
(SITE  2) 
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GENERAL  INTONATION 

PROJECT  NAME:  Seymour  Johnson  AFB _  RTI  PROJECT  NO.  432U-2676-I6 _ 

SITE:  Land f 1 1  I  Ns.  4  (Site  2) _ 

PLAN  PREPARED  BY:  R.  W.  Pratt _  DATE:  8/H/86 _ 

REVIEWED  BY:  W.  J.  Alexander _  DATE:  9/9/86 _ 

INVESTIGATION  OBJECTIVE(S):  Conduct  subsurface  Investigation  to  assess  the  potential  ground 
water  contamination  emlnatlnq  from  the  fire  training  area. 

! 

.. 

PROPOSED  DATE  OF  INVESTIGATION:  Cfctober /November  1986 _ 

SUMARY  OF  OVERALL  HAZARO:  Serious:  Moderate: 

low:  x  Unknown: 


SITE  HISTORY  A  DESCRIPTION 

SITE  DESCRIPTION:  The  landfill  Is  located  on  approximately  8  acres  between  Collier  Road 
and  Stoney  Creek  (Figure  A-3).  The  Investigation  area  Is  a  strip  of  land  approximately 
400-500  feet  wide  between  Stoney  Creek  and  the  landfill.  The  landfill  Is  relatively  flat, 
devoid  of  trees  and  covered  with  grass  and  weeds.  The  Investigation  areals  approximately 


10  feet  lower  In  elevation  and  has  a  thick  vegetation  cover, 


ACTIVITIES  PERFORMED  ON  SITE  PRIOR  TO  INVESTIGATION:  The  landfill  has  been  In  operation 


since  1970  and  Is  still  used  for  the  disposal  of  construction  debris.  No  garbage  or  trash 
disposal  has  occurred  since  1978. 


UNUSUAL  FEATURES  (Containers,  Buildings,  Buried  and  Above  Ground  Utilities,  Bodies  of  Water, 
Terrain!:  High  voltage  overhead  power  lines  traverse  the  site  along  the  north  boundary. 


(See  attached  site  map) 


WASTE  CHARACTERISTICS 


SITE  2 


WASTE  TYPES:  Liquid:  X _  Solid:  X _  Sludge: 

CHARACTERISTICS: 


Toxic:  X  Volatile:  X  Igeitatole: 

— * —  “ - -*  -  Corrosive: 


Rodloaetlvo:  ~  Reactive 
KNOWN  OR  SUSPECTED  SUBSTANCES  ON  SITE: 

TOC _ 

Phono  I _ 

TOX 


GOs: 

X 


Lead 


Cadmium 


PHYSICAL  HAZARDS: 

Radiation: 


Cold: 


Benzene 


Ethyl  benzene 


Toluene 


01 1  and  Grease 


Noll 


Other  (Sfwclfy): 
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HAZARD  EVALUATION 


Samples  to  be  collected  during  this  site  Investigation  will  be  taken  do«mq  rad  lent  from  the 
landfill  and  are  expected  to  be  classified  as  environmental  so  1 1 /water  samples.  ft~evlous 

studies  Inside  the  landfill  perimeter  Indicated  only  low  concentrations  of  the  above _ 

mentioned  substances.  Therefore,  on  the  basis  of  the  Phase  I  and  Phase  II,  Stage  I  IRP 
Report  findings.  It  Is  anticipated  that  no  unusual  levels  of  personnel  protection  (beyond 
Level  0)  will  be  required.  If  hazardous  materials  are  suspected  or  encountered  during  the 
course  of  the  field  work,  this  plan  will  be  amended  and  additional  precautionary  measures 


measures  will  be  Implemented 


1  - 


SITE  SAFETY  WORK  PLAN 


PERIMETER  ESTABLISHED:  Sit*  Hap /Sketch  Attached:  Yes 

ArlHttr  Identified:  Yes  Site  Fenced  0ff/SecuFe7: 
Contaminated  Areas  Identified:  Yes 


SITE  2 
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Soil  Saapllng:  _X_ 
Sail  Test  Boring: 
Soil  Gas  Saapllng: 
ffand  Auger  log: 


TYPE  OF  WORK  ACTIVITY  TO  BE  PERFOMED: 

Field  Survey/Sit*  Inspection:  X 

Surface  Geophysical  Survey:  _ 

Monitor  Mall  lastal latlon:  X 
Monitor  Mall  Saapllng:  X 
Surface  Mater  Seep I Ing:  X 

PERSONAL  PROTECTION: 

level  of  IVotectlon:  A  _  B 

Modifications: 


IWsonal  ftotectlv*  EquIpeent/IVocedures :  Tyvek  coveralls,  hard  hats,  safety  glasses 
or  shields,  neoprene  gloves,  and  neoprene  steel-toed  boots.  Respirators  will  be 


available  In  the  event  waste  materials  are  encountered  and  organic  vapors  go  above 


Surveillance  Monitoring  Equlpaent/n’ocadures:  An  Organic  Vapor  Analyzer  (OVA)  wl  1 1  be 
used  to  monitor  organic  vapors  In  and  around  the  work  area. 


Mork  Limitation  (Tine  of  Day,  etc.):  Field  work  will  be  conducted  during  daylight 
hours  only.  If  air  temperature  and  humidity  become  excessive,  the  time  of  work  day  and 


duration  of  work  time  may  be  limited  due  to  heat  stress  potential 


SITE  2 
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DECONTAMINATION  MO  DISPOSAL  PROCSXRES: 


Decontamination  Equip— Bt/ProciArw:  High  pressure  water  with  detergent  Is  required 
for  cleaning  all  drilling  equipment  between  each  soil  test  poring  and  monitor  well 
site.  All  sampling  equipment  Including  gloves  used  in  sample  handling  will  be  cleaned 
with  tap  water  and  detergent  and  rinsed  In  deionized  water  between  each  sampling  event. 


Boots  and  other  field 


nt  wl  II  be  cleaned  on  a  dally  basis.  Tyvek  coveralls 


Decontamination  Fact  I ttles/Desigaated  Areas:  All  steam  cleaning  wi I  I  be  conducted  at 
AFB  car  wash  facility  on  Curtiss  Avenue.  Runoff  from  the  cleaning  process  Is  diverted 


disposed  of  by  the  USAF,  Obviously  contaminated  water  will  be  containerized  for 
subsequent  disposal. 


Contaminated  Saeple  Disposal  Facilitles/Desigeated  Areas:  The  USAF  wl I  I  handle  the 
disposal  of  all  contaminated  soil  samples  not  transported  to  laboratories  for _ 


1 


ocess  may  be  disposed  of  In  oil  water  separators  on 
base,  pending  base  examination  and  approval. _  _ _  _ 


tentlally  contaminated  water  containerized  from 


analysis.  It  Is  anticipated  that 


the  mon I  tor  I 


SITE  SAFETY  PLAN 


LANDFILL  NO.  1 


RESEARCH  TRIANGLE  INSTITUTE 
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SITE  SAFETY  PLAN 
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GENERAL  INFOWIATION 

PROJECT  NAME:  Seymour  Johnson  AFB _  RTI  PROJECT  NO.  432U-2676-I6 

SITE:  Land f 1 1  I  No.  I  (Site  No.  3) _ 

PLAN  PREPARED  BY:  R.  W.  Pratt _  DATE:  8/11/86 _ 

REVIEWED  BY:  H.  J.  V  axander _  DATE:  9/9/86 _ 

INVESTIGATION  OBJECT) VE(S) :  Collece  water  sample  from  existing  monitor  well  MW-12. 


PROPOSED  DATE  OF  INVESTIGATION:  Cfc  to  ber /Nov  ember  1986 _ 

SUMMARY  OF  OVERALL  HAZARO:  Serious:  Moderate: 

loe:  X  UMaoee:  _ 

SITE  HISTORY  A  DESCRIPTION 

SITE  DESCRIPTION:  Landfill  No.  I  Is  located  northwest  of  Fire  Training  Area  No.  3  and 
southeast  of  Stoney  Creek  (Figure  A-4).  The  total  site  area  Is  about  2.3  acres.  The  site 
Is  relatively  flat  and  covered  with  grass  and  needs.  topography  drops  off  steeply 

(about  20  feet)  between  the  landfill  and  Stoney  Creek. _ 


ACTIVITIES  PERFORMED  ON  SITE  PRIOR  TO  INVESTIGATION:  The  landfill  site  was  active  from 
19*1  to  1946.  In  recent  years  an  excavation  training  program  was  conducted  In  the  landfill 
area.  These  excavations  uncovered  some  of  the  landfill  debris. 


PREVIOUS  STUDIES  PERFCWED:  IRP-ffrase  I  Report  (July  1982)  and  )RP-fttase  II,  Stage  I  Report 
(July  1965). _ 


UNUSUAL  FEATURES  (Containers,  Buildings,  Burled  and  Above  Ground  Utilities,  Bodies  of  Hater 

Tsrralnl:  There  are  above  ground  power  lines  that  trend  In  a  northeast-southwest  direction 


WASTE  CHARACTERISTICS 
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fWSICAL  HAZARDS:  Hast: 

Radiation: 

Commits: 


Cold:  _  Noisa: 

OHmt  (Spseify): 


HAZARD  EVALUATION 

Only  water  samples  will  be  taken  from  an  existing  monitor  wall  on  this  site.  No  subsurface 


drilling  activity  Is  planned,  Ff-evlous  analysis  of  water  samples  taken  from  this  well 


Ind  Icate  only  slightly  elevated  concentrations  of  TOC  In  the  groundwater.  Therefore,  It  Is 


I 


anticipated  that  no  unusual  levels  of  personnel  protection  (beyond  Level  D)  will  be 


required.  It  hazardous  materials  are  suspected  or  encountered  during  the  course  of  the 


i 


of  the  field  work,  this  plan  will  be  amended  and  additional  precautionary  measures  will  be 


Impl emented 


SITE  3 
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PERIMETER  ESTABLISHED:  Sit*  Map/Sketch  Attacked:  Yes 

Parlmatar  Identified:  Yes  Site  Fenced  Off/Secwd:  No 
Contaminated  Areas  Identified:  Yes 

Ccmmants:  _  _ 


TYPE  OF  MONK  ACTIVITY  TO  BE  PER  ROWED: 


Field  Swey/SIt*  Inspection: 
Surface  Geophysical  Survey: 
Monitor  Mel  I  Installation: 

Monitor  Mali  Sampling:  _X _ 

Surface  Mater  Sampling:  _ 


PERSONAL  PROTECTION: 

Level  of  Protection:  A  _  B 

Modifications: 


Soil  Sampling: 

Soil  Test  Boring: 
Soil  6as  Sampling: 
Hand  Aagarlng: 
Other: 


D  X 


Personal  Protective  Equlpaent/Procedures:  Tyvek  coveralls,  safety  glasses  or  shields. 


neoprene  gloves,  and  neoprene  steel-toed  boots.  Respirators  will  be  available  in  the 
event,  waste  materials  are  encountered  and  organic  vapors  go  above 
5  ppm  In  the  breathing  zone  In  the  work  area. 


Surveillance  Monitoring  Equipaent/Procedmres:  An  Organic  Vapor  Analyzer  (OVA)  will  be 


used  to  mon I  tor  organic  vapors  in  and  around  the  work  area 


SITE  3 


page  4  of  5 

DECONTAMINATION  AND  DISPOSAL  PROCEDURES: 

Decontaai nation  Equl paent/IVocedures :  All  sampling  equipment  Including  gloves  used 

In  sample  handling  will  be  cleaned  with  tap  water  and  detergent  and  rinsed  In  deio¬ 
nized  water  between  each  sampling  event.  Boots  and  other  Meld  equipment  will  be 
cleaned  on  a  dally  basis.  Tyyek  cover  a  I  I  s  will  be  disposed  of  In  plastic  garbage  bags 
at  the  close  of  each  day. 


Decontamination  Facl 1 1 ties /Designated  Areas: 


N/A 


I 
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c 

i 


f : 
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SITE  SAFETY  PLAN 
LANDFILL  NO.  3 
(SITE  4) 
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GENERAL  INFOMATION 


PROJECT  NAME:  Seymour  Johnson  AFB 
SITE:  Landf  1 1  I  No.  3  (SI  te  4) 

PLAN  PREPARED  BY:  R.  W.  FVatt 
REVIEWED  BY:  W.  J.  A|  exander 


RTI  PROJECT  NO.  432U-2676-I6 


DATE:  8/11/86 


DATE:  9/9/86 


INVEST I6AT ION  OBJECT I VE(S):  Conduct  subsurface  Investigation  to  assess  the  potential  ground 


water  contamination  emlnatlng  from  the  landfill 


PROPOSED  DATE  OF  INVESTIGATION:  October/November  1986 


SUMARY  OF  OVERALL  HAZARD:  Serious: 


Moderate: 
Unknown : 


SITE  HISTORY  i,  DESCRIPTION 

SITE  DESCRIPTION:  The  site  Is  located  along  the  northern  periphery  of  the  Air  Force  Base, 
northwest  of  the  Intersection  of  Blocs  Street  and  Ream  Street  (Figure  A-5)  The  landfill  Is 


relatively  flat  and  encoumpasses  an  area  of  approximately  15  acres.  The  topography  slopes 


steeply  west  of  the  landfill  toward  Stoney  Creek. 


ACTIVITIES  PERFUMED  ON  SITE  PRIOR  TO  INVESTIGATION:  The  landfill  was  operated  from  1961 
to  1970.  The  site  has  been  covered  with  grass. 


PREVIOUS  STUDIES  PERFORMED:  IRP-Phase  I  Report  (July  1982) 


UNUSUAL  FEATURES  (Containers,  Buildings,  Burled  and  Above  Ground  Utilities,  Bodies  of  Water, 
Terralnl:  There  are  above  ground  power  lines  traversing  In  a  north-south  direction  between 


the  west  edge  of  the  landfill  and  Stoney  Creek 


! 


0-94 
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MASTE  CHARACTERISTICS 

I 

HASTE  TYPES:  Liquid:  X_  Solid:  X_  Sludge:  _  Gas: 

CHARACTERISTICS:  Toxic:  _X_  Volatile:  X_  Igultable: 

|  Radioactive:  _  React  I  vs:  _  Corrosl  vs: 

j  KNOWN  OR  SUSPECTS)  SUBSTANCES  ON  SITE: 

Paint  Residues  (Suspected) 

i 

Oil  and  Grease  (Suspected) _  _ 

Metals  (Suspected) _  _ 

Solvents  (Suspected) _  _ 


PHYSICAL  HAZARDS:  Hast:  X  Cold:  Noise: 

Radiation:  _  Other  (Specify): 


its:  (See  work  limitations  -  page  A-26) 
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HAZARD  EVALUATION 

Samples  to  be  collected  during  this  site  Investlgat  Ion  will  be  taken  upgradlent  and _ 

downgrad  lent  from  the  landfill  and  are  expected  to' be  classified  as  environmental  soil/ 
water  samples.  Based  on  historical  data  from  previous  Investigations,  the  landfill  was 
used  to  dispose  of  general  refuse.  No  fuels,  oils,  or  Industrial  solvents  were  to  have 
been  disposed  of  in  this  land-fill.  Therefore,  on  the  basis  of  the  Phase  I,  IRP  Report 
findings.  It  Is  anticipated  that  unusual  levels  of  personnel  protection  (beyond  Level  D) 
will  be  required.  If  hazardous  materials  are  suspected  or  encountered  during  the  course  of 


SITE  4 
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PERIMETER  ESTABLISHED:  Site  Mop/ Sketch  Attached:  Yes 

Perleeter  identified:  No  site  fenced  Off/SecaFoS:  No _ 

Contaslnated  Areas  Identified:  Yes 

Caeaents:  _ 


t; 


TYPE  OF  WORK  ACTIVITY  TO  BE  PERRXVCD: 


Field  Svvey/SIte  Inspection:  X 
Surface  Geophysical  Survey: 
Monitor  Mall  Installation:  x 
Monitor  Mall  Sampling:  x  ~ 
Surface  Mater  Supllng:  _ 


Soli  Sampling:  X 
Soil  Test  Soring:  J 
Soli  Gas  Saupling: 

Hand  Aegarlng:  _ 

Other: 


PERSONAL  PROTECTION: 


Level  of  Protection:  A  _  8  _  C  _  D  X. 

Modifications: 


Personal  Protective  Equ  I  peart  t/Proced  eras:  Tyvek  coveralls,  hard  hats,  safety  glasses 

or  shields,  neoprene  gloves,  and  neoprene  steel-toed  boots.  Respirators  will  be _ 

available  in  the  event  waste  materials  are  encountered  and  organic  vapors  go  above 
5  ppm  In  the  breathing  zone  In  the  work  area. _ 


Serve  1 1  lance  Monitoring  Equlpuent/Procederes:  An  Organic  Vapor  Analyzer  (OVA)  wi I  I  be 
used  to  ntonitor  organic  vapors  In  and  around  the  work  area _ 


Mark  Liultatlon  (Tlee  of  Day,  etc.):  Field  work  wi I  I  be  conducted  during  daylight 
hours  only.  If  air  temperature  and  humidity  become  excessive,  the  time  of  work  day  and 
duration  of  work  time  may  be  limited  due  to  heat  stress  potential. _ 


0-96 


DECONTAMINATION  AND  DISPOSAL  PROCEDURES: 
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Contaml  nated  Soap  I  e  Disposal  ArocMures:  All  soil  samples  determined  to  be  contaml 


nated  by  OVA  screening  will  be  contained  In  55  gallon  drums  and  will  be  disposed  of  b 


the  USAF.  Obviously  contaminated  water  will  be  containerized  for  subsequent  disposal 


Contaml  nated  Sample  Disposal  Fac 1 1 1 1 1 es/Des I gmatad  Areas:  The  USAF  will  handle  the 
disposal  of  all  contaminated  soil  samples  not  transported  to  laboratories  for  analy¬ 


sis.  It  Is  anticipated  that  potentially  contaminated  water  containerized  from  the 


monitoring  wel  I  -development  process  may  be  disposed  of  In  oil  water  separators  on 


ndlnq  base  examination  and  approval. 


Site  4, 


I 
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GENERAL  INFUMATIOH 

PROJECT  NAME:  Seymour  Johnson  AFB _  RTI  PROJECT  NO.  432U-2676-I6 _ 

SITE:  DPOO  Hazardous  Waste  Tank  -  Storage  Area  (Site  No.  5) _ 

PLAN  PREPARED  BY:  R,  W,  B-att _  DATE:  8/11/86 _ 

REVIEWED  BY*  W.  J.  Alexander _  DATEi  9/9/86 _ 

INVESTIGATION  OBJECT! VE(S):  Conduct  subsurface  Investigation  to  assess  the  potential 
groundwater  contamination  am  I  na  ting  from  the  DPOO  tank  storage  area. 


PROPOSED  DATE  OF  INVESTIGATION:  Cbtober/November  1986 _ 

SUMARY  OF  OVERALL  HAZARD:  Serious:  Moderate: 

foe:  ~X  unknown:  . 

SITE  HISTORY  A  DESCRIPTION 

SITE  DESCRIPTION:  This  site  Is  located  on  the  northern  section  of  the  base,  just  south  of 
Flckel  Street  (Figure  A-6).  The  storage  area  Is  enclosed  by  fence.  An  underground  storage 
tank  exists  at  the  site.  The  topography  Is  relatively  flat  In  the  fenced  storage  area,  but 
slopes  steeply  west  of  the  site  toward  Stoney  Greek. 


ACTIVITIES  PERFUMED  ON  SITE  PRIOR  TO  INVESTIGATION:  The  underground  storage  tank  has 
been  used  to  store  waste  oils,  waste  solvents,  and  pesticides. _ 


j  ^  - 

PREVIOUS  STUDIES  PERFORMED:  IRP-ffr ase  I  Report  (July  1982)  and  IRP-Ftiase  II,  Stage  I  Report 
(July  1985). _ 

i  1  -  -  - 

UNUSUAL  FEATURES  (Containers,  Belldlngs,  Burled  and  Above  Ground  Utilities,  Bodies  of  Mater, 
Terrain!:  The  terrain  where  the  Investigation  Is  planned  Is  about  10-20  feet  lower  than 

the  hazardous  waste  storage  area. 

I  :  _ 
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HASTE  CHARACTERISTICS 


SITES 
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HASTE  TYPES:  Llgtild:  X_  Solid:  _X_  Sludge:  _  Gas: 

CHARACTERISTICS:  Toxic:  _X_  Yolatlla:  X _  Igaltable:  X_ 

Radioactive:  _  Reective:  _  Corrosive:  _ 

KNOHN  OR  SUSPECTED  SUBSTANCES  ON  SITE: 

0 1 1  and  Grease 


Lead 


Chromium 


Pesticides  (Suspected) 


Paints  and  Solvents  (Suspected) 


BIYSICAL  HAZARDS:  Heat:  X  Cold:  Nolsa:  _ 

Radiation:  _  Other  (Specify):  _ _ _ 

Co— silts:  See  Work  Limitations  -  Page  A-32) 


HAZARD  EVALUATION 

Samples  to  be  collected  during  this  site  Investigation  h! I  I  be  taken  a  tew  hundred  feet 


downgradient  from  the  hazardous  waste  disposal  tank  area  and  are  expected  to  be  classified 


as  environmental  sofl/water  samples.  Previous  studies  In  the  disposal  tank  area  indicated 


the  presence  of  relatively  low  concentrations  of  substances  listed  above.  Therefore,  on 


amended  and  additional  precautionary  measures  will  be  implemented 


SITE  SAFETY  WORK  PLAN 


PERIMETER  ESTABLISHED:  Sit*  Map/Sketch  Attach**:  Yes 

PM'lueter  Identified:  Yes  Sit*  Fane**  Of f /Secured 
Contaui nated  Areas  Identified:  Yes 


SITE  4 
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TYPE  OF  WORK  ACTIVITY  TO  BE  PERFORMED: 

Field  Survey /Sit*  Inspection:  X 
Surface  Geophysical  Survey: 
Monitor  Mali  Installation:  T 
Monitor  Noll  Seep I Ing:  X  ~ 

Surface  Mater  Soup  I  Ing:  _ 

PERSONAL  PROTECTION: 

level  of  IVotectlon:  A  _  B 

Modifications: 


Soil  Saaplfng:  X 
Soil  Test  Boring: 
Soil  Gas  Soap  I  Ing: 
Hand  Auger Ing: 
Other:  - 


torsonal  Protective  Equlpuent/Procedures:  Tyvek  coveralls,  hard  hats,  safety  glasses 


or  shields,  neoprene  gloves,  and  neoprene  steel-toed  boots.  Respirators  will  be 


available  In  the  event  waste  materials  are  encountered  and  organic  vapors  go  above 


Surveillance  Monitoring  EquIpuent/fYocedures:  An  Organic  Vapor  Analyzer  (OVA)  will  be 
used  to  monitor  organic  vapors  In  and  around  the  work  area. 


Mork  Llultatlon  (Tine  of  Ony,  etc.):  Field  work  will  be  conducted  during  daylight 
hours  only.  If  air  temperature  and  humidity  become  excessive,  the  time  of  work  day  and 


duration  of  work  time  may  be  limited  due  to  heat  stress  potential 


0-102 
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DECONTAMINATION  AND  DISPOSAL  PROCEDURES: 

Decontami nation  Equ I pment/Procederes:  High  pressure  water  with  detergent  Is  required 
for  cleaning  all  drilling  eguipment  between  each  soli  test  boring  and  monitor  well 


site.  All  sampling  equipment  including  gloves  used  In  sample  handling  will  be  cleaned 


with  tap  water  and  detergent  and  rinsed  in  deionized  water  between  each  sampling  event. 


Boots  and  other  field  equipment  will  be  cleaned  on  a  dally  basis.  Tyvek*  coveralls 


will  be  disposed  of  in  plastic  garbage  bags  at  the  close  of  each  da 


Decontamination  Faci I  it  I es/Des ignated  Areas:  All  steam  cleaning  wi 1 1  be  conducted  at 
AFB  car  wash  facility  on  Cirtiss  Avenue.  Runoff  from  the  cleaning  process  Is  diverted 


thrniinh  ni  1/wntAr  canarator. 


Contaminated  Sample  Disposal  Procedures:  All  soil  samples  determined  to  be _ 

contaminated  by  OVA  screening  wi I  I  be  contained  In  55  gallon  drums  and  wi  1  I  be 


disposed  of  by  the  USAF.  Obviously  contaminated  water  wl I  I  be  containerized  for 


subseguent  disposal 


Contaminated  Sample  Disposal  Faci  litles/DesIgsated  Areas:  The  LISAF  will  handle  the 
disposal  of  all  contaminated  soil  and  water  samples  not  transported  to  laboratories 


r 


J 


SITE  SAFETY  PLAN 
COAL  PILE  AREA 
{SITE  6) 
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GENERAL  INFORMATION 


PROJECT  NAtC :  Seymour  Johnson  AFB 
SITE:  Coal  Pile  Area  (Site  No.  6) 

PLAN  PREPARED  BY:  R.  W.  Pratt 
REVIEWED  BY:  W.  J.  Alexander 


RTl  WOJECT  NO.  A32U-2676-I6 


DATE:  8/11/86 


DATE:  9/9/86 


INVESTIGATION  OBJECTIVE(S) :  Conduct  subsurface  investigation  to  assess  the  potential  soil 


contamination  from  the  past  coal  pile  storage 


PROPOSED  DATE  OF  INVESTIGATION:  October  1986 


SUMMARY  OF  OVERALL  HAZARD: 


Ser ious: 

Low: 


Moderate: 

Unknown: 


SITE  HISTORY  A  DESCRIPTION 

SITE  DESCRIPTION:  The  site  Is  a  large  relatively  flat  open  area  mostly  devoid  of  surface 
vegetation.  The  area  is  approximately  300  feet  long  by  300  feet  wide  and  is  located _ 


adjacent  to  the  Air  Force  Base  heating  plant.  The  location  of  the  site  Is  shown  in 


ACTIVITIES  PERFORMED  ON  SITE  PRIOR  TO  INVESTIGATION:  The  site  was  used  to  stockpile  coal 
for  the  Air  Force  Base  heating  plant  prior  to  converting  to  oil  as  fuel.  Currentl 


UNUSUAL  FEATURES  (Containers,  Buildings,  Bwled  and  Abowo  Grotmd  Utilities,  Bodies  of  Mater, 
Terrain):  Possible  buried  utilities  in  this  area.  Qrl Iters  will  be  alert  for  possible 


bur i ed  utilities 


HASTE  CHARACTERISTICS 


SITE  6 
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HASTE  TYPES:  Liquid:  _  Solid:  X_  Sludge: 


CHARACTERISTICS:  Toxic: 

Radioactive: 


X  Volatile:  _  Igultable: 

Reactive:  Corrosive: 


KNOWN  OR  SUSPECTED  SUBSTANCES  ON  SITE: 

Coal  and  associated  hydrocarbons _ 

Metals  (Suspected) _ 


PHYSICAL  HAZARDS:  Heat:  X 
Radiation: 


Cold:  _  Noise 

Other  (Specify): 


Consents:  (See  Work  Limitations  - 


ae  A-38) 


HAZARD  EVALUATION 

Samples  to  be  collected  from  this  site  are  expected  to  be  classified  as  environmental  soil 

samples.  Previous  studies  performed  in  this  area  Indicated  only  small  amounts  of  coal _ 

residues  at  the  land  surface  and  no  metal  concentration  above  background  levels.  Therefore, 
on  the  basis  of  the  Phase  I,  IRP  Report  findings,  it  is  anticipated  that  no  unusual  levels 

of  personnel  protection  (beyond  Level  0)  yi  I  I  be  required.  If  hazardous  materials  are _ 

suspected  or  encountered  during  the  course  of  the  field  work,  this  plan  wi  I  I  be  amended  and 
additional  precautionary  measures  will  be  implemented. 
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SITE  SAFETY  WORK  PLAN 


SITE  6 

page  3  of  5 


PERIMETER  ESTABLISHED:  Site  Map /Sketch  Attache*:  Yes 

fferleeter  Identified:  Yes  Site  Fenced  Off /Secured:  No 
Con  tael  noted  Areas  Identified:  Yes 

Cow  lints:  _  _ 


TYPE  OF  WORK  ACTIVITY  TO  BE  PERFOfMED: 


Field  Surrey /Site  Inspection:  X 

Surface  Geophysical  Survey:  _ 

Monitor  Mall  Installation:  _ 

Monitor  Mall  Seep 1 1 ng:  _ 

Surface  Mater  Saupllng:  _ 

PERSONAL  PROTECTION: 


Soil  Soap  1 1 ng:  X _ 

Soil  Tost  Boring!  X 
Soli  Qes  Saapllng: 

Hand  Angering:  _ ~ 

Other: 


Level  of  IVotect  I  on :  A  _  B  _  C  _  D  X 

Modifications: 


IWsonal  IVotect  I  vo  Equl  ponnt/fVocedurns :  Tyvek  coveralls,  hard  hats,  safety  glasses 

or  shields,  neoprene  gloves,  and  neoprene  steel-toed  boots.  Respirators  will  be _ 

available  In  the  event  waste  materials  are  encountered  and  organic  vapors  go  above  5 
ppm  In  the  breathing  zone  In  the  work  area. _ 


Surveillance  Monitoring  Equipment /Procedures:  An  Organic  Vapor  Analyzer  (OVA)  will  be 
used  ho  monitor  organic  vapors  In  and  around  the  work  area. _ 


Mork  Lie)  tat  Ion  (Tlue  of  Day,  etc.):  Field  work  will  be  conducted  during  daylight 
hours  only.  If  air  temperature  and  humidity  become  excessive,  the  time  of  work  day  and 
duration  of  work  time  may  be  limited  due  to  heat  stress  potential. _ 


equipment  including  gloves  used  In  sample  handling  el  I  I  be  cleaned  with  tap  water  and 


detergent  and  rinsed  In  deionized  water  between  each  sampling  event.  Boots  and  other 


field  equipment  will  be  cleaned  on  a  dally  basis.  Tyvek  coveralls  will  be  disposed  of 


in  plastic  garbage  bags  at  the  close  of  each  da 


Omcontam I  nation  Facl lltles/Desigeated  Armas:  All  high  pressure  water  cleaning  wl  I  I  be 
conducted  at  the  AF  Base  car  wash  facility  located  on  Curtiss  Avenue.  Rinotf  from  the 


cleaning  process  will  be  diverted  through  an  o I  1/ water  separator. 


Contaminated  Sample  Disposal  Procedwes:  All  soil  samples  determined  to  be _ 

contaminated  by  OVA  screening  will  be  contained  in  55  gallon  drums  or  tanks  and  will  be 


disposed  of  by  the  USAF 


Contaminated  Sample  Disposal  Facliltles/Deslgeated  Areas:  The  USAF  wi I  I  hand le  the 
disposal  of  all  contaminated  soil  samples  not  transported  to  laboratories  for 
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Figure 


aCRGENCV  INFORMATION 


LOCAL  SOURCES  OF  ASSISTANCE: 


HOSPITAL: 


Hmm  Seymour  Johnson  Air  Force  Base  Hospital 
Address  hr ight  Avenue 


Phone  736-5577 _ , 

Directions:  (See  attached  Figure  for  the  location  of  the 
hospital  relative  to  the  Investigative  site.) _ 

AMBULANCE  (Maae  and  Phone):  Base  Emergency  736-5577 _ 

FIRE  DEPARTMENT  (None  and  Phone):  Base  736-5(17 


LOCAL  POLICE  ( 


and  Phone):  736-4933 


STATE  POLICE  (Phone): 


SITE  CONTACTS  TO  BE  NOTIFIED: 


Capt.  Steve  Warren  (919)  736-5556  and  736-5557  USAF  Hosp  Ital/SGFB 


Mr.  Oonnv  E.  Jones  (919)  736-6501  4CSG/DEEV 


OTHER  SOURCES  OF  ASSISTMCE: 

RTI  -  W.  J.  Alexander  (project  Leader) _ 

RTI  -  Bob  Uhorchak  (RTI  Safety  Coordinator) 
RTI  -  Rick  Pratt  (Project  Safety  Officer) 


919-541-7025 


919-541-6978 


919-541-7137 


Ouke  university  Occupational  Health  Service  (24  hours) 


919-684-811 1 


0- 


APPENDIX  B 


STATEMENT  OF  WORK 


NOT  REPRODUCED  IN  THIS  SECTION  OF  TECHNICAL  OPERATIONS  PLAN. 
REFER  TO  APPENDIX  A  FOR  COPY  OF  STATEMENT  OF  WORK. 


APPENDIX  E 


LITHOLOGIC  DESCRIPTIONS  OF  SOIL  SAMPLES  COLLECTED 
DURING  THE  DRILLING  PROGRAM 


TEST  BORING  ANO  WELL  CONSTRUCTION  RECORD 

PROJECT:  T?  /r.'rr  T fr* .  m>/i  A  rr^)  DATE  DRILLED:  z.;  orr  g(,  COMPLETION  DATE:  zJ  err 

MONITORING  WELL  NO:  Mw-UO  DRILLING  METHOO:  Z '/o  ,'/\e  k  blo/lp^  ,^/v  /i/.ng  r  ,s 

DEVELOPMENT:  j-Urk,  vw-.,a  n  ^  ^  ?  ,5-  £0  <vallrAc  ('f’r  1  ^ c  \ 

OATE(S)  OfV. :  /f  -  gj-  fl.  '  /c  -  /  T-  SV.  STATIC  WATER  LEVEL:  9.4*/'  ‘  MEASUREO  ON:  j  g  r,<y- 

f  t»p 


ELEV.  OEPTH 
(ft)  (ft) 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

V.HI-*  IA-\ 

■  o  ■ 


-s 


^ 3  I  ..-fey  -^cWA  <ii9A.se.  v/pry  S&A<i y  C.LAy 

_ Jajy^ iQ&iAcd _ ii/lpw'V  Coor^c. 


•v  m  •> 0  ]  3 


%.77\  '*S 


_ rH  ..<yvCc,_,:u a*>- _ SAMP, 


<:/»/>  \a4  l 


i  _ -’^•0  svi£c//a*v{  S lA*/0  rf  h  *a  /y° 4a  At  *\\arh^e4  _  vsj 

/  _ tljjSrtu^red  So  Afi y  £l.A\{  UJi-t-ky  W c ’c&c/rw. 


EJo<-lvic»  +cr<v  i*'  (cD  /o  t'-*-  6e/cvS 

aroo^reP  JurTatt . 


7/77+  -?e 


|  |  Solid  2"  PVC  ^  Grout  Seal  g§  Screened  2"  PVC  ■  Bentonite  Seal  [>3  Gravel  Pack 

/v«vp*l  cave 

Penotrnllon  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
,  lnt°  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  froti  a  Height  of  30  In. 

-f  » o  a 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 


PROJECT:  A.IAFR/ri 
MONITORING  WELL  NO:  /v» r 


DATE  DRILLED: 


COMPLETION  OATE:  2*/ or-r  TL 


GRILLING  METHOO:  Cl 'fa  l, irh  /.£>. 


STATIC  WATER  LEVEL: 


nut  O 


fl.TI  f  '3 


SAMPLE  DESCRIPTION 


WELL  OVA 
OESIGN  (ppm) 


T1-3I  ■  "  2  ^  4-0  dork -4o  Co0f£Ci 

— —  _<sfiaM-i\i  ai'i-K,  uii+U  +<s  -P;a 


— Si  14-y  3aND 

15-21  •  *  H  3  _  <S ^A \/£ L  —bUiA  ly  1 0  o-t-egV  h/*aujA. 

/ 7  ...  £^’/- - -  - 


^  I Liafdt-.-htSJ*!* — tL&orae.  s>»y  SAND 

- 5\ C$ddq. - o_. rec'-  fcro^r,  .ciPyty.  vff'-y  CftP/CC., 

Y D-vji-LK  _d2iA£. ;f\<?  R AY£ L- _ 


'wrif-io  ]  'V 


-/a 


bI±e._+p_.Pxci»'Q  £A  ND_ 

^ Sands  dP^uraJ-ecO _ 


Bon  a«  -Ver/wtAw  I  f  d  ^  /2.of+  be-fo^j 


5ori  A« 


dwir-C^c-e- 


|  j  Solid  2"  PVC  ^  Grout  Seal  §  Screened  2”  PVC  ■  Bentonite  Seal  [>£)  Gravel  Pack 

•Penetration  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sample: 
12.  In.  into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  tram  a  Height  of  30  In. 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 

PROJECT:  .‘i.WlrR.  ^PVrr  ~77va ./»//» /irfy)  DATE  DRILLED:  ? 4  COMPLETION  DATE:  ''/</*✓ 

MONITORING  WELL  NO:  r*vJ  -  *J? _  DRILLING  METHOO:  ,?  V.h', i/-A  X.D  //o //p»s  S-te~>  /?u< 

DEVELOPMENT :  h  ) r  r  k  ■  m/f,rT->Kjr~,^ts'^  £_  &  7  s*  0.  <17  an  Ha*?  p^r  rv./ij-*rN 


lln, I’  U-L* 


OATE(S)  Of  V. :  d  KJC 


STATIC  WATER  LEVEL:  _ MEASURED  ON: 

f-rCKc*  CAS**S6^ 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

RHESKH9!! 


.^aw<  pee  .u^CT^eyAj&<-£_ 


6o 


7  i_u. 


^:ca Cfc^  ^c  c^'^S^D. 


a_sy>r*rr 


J^lcnC'<  Q. r  c: rr V  r^r  ✓•><3—  .c. a,  , 

Bcr’iAQ  -Ver  /v* 

arc i/acA  Jv-face 


Bcc'irva  -Vgrrw  -nor^eef t  cT.  £c/c*s 
arc  isner*  2v  <“-Cac  e  . 


|  |  Solid  ?"  PVC  £2  Grout  Seal  §  Screened  2"  PVC  |  Bentonite  Seal  []3  Gravel  Pack 

"Penetration  Resistance  5  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
liLln.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  frcm  a  Height  of  30  In. 

_  Bb.  -  Lp  /ctsj  de-^cc-1-  f'c/t _ _ 


TEST  BORING  ANO  HELL  CONSTRUCTION  RECORD 


COMPLETION  DATE: 


PROJECT:  >AFh(^/-a/v^C:il  FW  harP„.A)OATS  GRILLED:  ZZCcrlb.  COMPLETION  DATE:  2  s  oc  r  T 

MONITORING  HELL  NO:  MU-  *fa _  ORILLING  METHOD:  V/u.V.rl.  t  r>  Upil^  AuSUSSj. 

"  ■— «4 

DEVELOPMENT:  <  '■  -  r  /->osr<  ha'irr  f.O  !*<>*  l  firr 

DATE(S)  Orv.:  —  ,  rer  ■?(■  STATIC  HATER  LEVEL:  /<?  </,7  ' _ ICASLRED  ON:  Lf_c  Tfc 

F-re?'  «>/■  C*St#C\ 


ELEVJ  DEPTH  PEN. 
(ft)  (ft)  RES. 

(ft) 


SAMPLE  DESCRIPTION 


HELL  OVA 
OESIGN  (ppm) 


-Ayto  *!■??• 
-102  TT  ■  o 


7  * - r - 

lL&>  D-  • _ 


^777+  -  5* 


-92.7^1  -JO  }  2-7 


■nv\  -'5 


?2.7?|  -2C  -  -7 


-77. 771  -j.  r 


.&&d^broujy\..  4ajCII  .So^^d  -  ve/'y  cfc»i/ey  SAft/O 
g^rgidjAg— C.  lo.\/ey^?>oo^fy-re<"f<rcf  SAklE) 

B^qx/a,  Cnarse  ,  -£A*/.D 

r-oanoe.  ujr  ll  Sv'-fe-J  (l^A/EL- - 


B <~r,w*v  -C* iV\f*.  -to  Mpdi’i/A\.  /v*oderg-(-el\ 

_ £o<-4ed  reef  •  d^yev^  >5A.VD. _ 


. Z.dA»»A«>J-»cA  C'-P  e^/-e>\f  •rrA,-C'i^-S»^d'(_  dt-Ay _ 

■  Red  ->)rovj/  ^  pccrty  Sor~4ed '  z£ld£.  ~^s> _  .’y 

M.€cirur\  *J'C\k-r\ dayey  SstA/D _ 

&c  s' /'s' o.'  -f-e‘r'V''&~e-J  &  6e/cw 

^rtu Ad~  6uc-f«ee  ("EsS  3. 


.*•:  c ' 


•■:  «=/ 


|  |  Solid  2"  PVC  ^  Grout  Seal  §  Screened  2"  PVC  H  Bentonite  Seal  [37]  Gravel  Pack 

•Penetrnllon  Resistance  *  The  Number  of  Blows  Required  to  Orlve  an  18  In.  Split-Spoon  Sampler 
/z.  In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  fron  a  Height  of  30  In. 


TEST  BORING  ANO  NELL  CONSTRUCTION  RECORD 


PROJECT:  SlKFft  (  La«d£\\ I  «- 
MONITORING  WELL  NO:  Afy'J  Li  U 
DEVELOPMENT:  ,Su/V\e.  1  o  r-  fc 

DATE(S)  Of  V . :  k*/o\JCt.  iDC^Si 


ELEVJ  DEPTH 
(ft)  (ft) 


_ DATE  DRILLED:  VVgt'St,  COMPLETION  DATE:  A  fJo\J  H, 

DRILLING  METHOO:  J'/Unrk  TO.  >-)a  lie*/  S+es*.  Auoer , 


O.  !L  y  I1  ca  .V  f>r 

_  STATIC  WATER  LEVEL:  5-C  ' _ MEASURED  ON 

/'-TOP'  cf  C**S"V€'> 


I 


72.224  o 


■70.22+  -2 


■4>T.?2t  -4 


(4.22  4  -,t> 


4£>.22f  -12 


SAMPLE  DESCRIPTION 


WELL  OVA 
DESIGN  (ppm) 


f  I  JBroyiC^^Gfew*.'  C.  S.i.ck^..  p CQ/lLj 

■C  iV>p.  -Vo  /"“'frl  1  . .  S.^JSLO _ 


Hark  bro*J/^  _ w <® jJ  S.Qfjfed^.tyiCckMS*  .ZC - 

-£.LAA.-.<S.Aif.D.  &.*<(.  ™ednss<*  coarse. _ 

_ At?/4yCL  w’+k  5>J+^_ C4.A)£ 

3l  I  b'ack  <S'i-( y  Ci4Y  ?\rc*'(  SAiWQ 


+em :Ac*4 eed  4?  4?- 5W  <£eVew 
^roc'^T?  Su'r-Fwce.  . 


j  |  Solid  2"  PVC  ^  Grout  Seal  §  Screened  2"  PVC  H  Bentonite  Seal  [7]  Gravel  Pack 

Pit . ■■ 1  ■  c  ,s c\j  |a'|  rJA~w~t/K-r  _  cn-/c 

•Penetration  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sample 
>2.  In.  into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  JO  In. 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 

PROJECT:  .S/lAF^  Cj^diilULS-  WTE  0R,«-LED8  il^Llk  .  COMPLETION  DATE: 

MONITORING  WELL  NO:  /V>  uJ  <J5~ _  DRILLING  METHOO:  .V/u  .Ac  U  ~X.  C> ,  a/<?  |Iqw/  vJ-fc 

DEVELOPMENT:  Si, me..  block  o>/'o  ( bU  op  I'oaJ  per  gli( 

OATE(S)  D(V.:  4A/ov7t  i4a/o\/  tft,  STATIC  WATER  LEVEL:  <-)  S'o'  MEASURED  ON: 

*  (‘-rcr  o r 


ELEV.  DEPTH  PEN! 

(ft)  (ft)  RES.  SAMPLE  DESCRIPTION 


.-•?  o4 


■'*1,0  ■ 


11.0*1  \  0 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

'  -2  ■ 

t 

.  -4  - 

H 

■  -  (o  . 

% 

9 

-?  • 

,0 

/A 

mm 

-rvto_c7e  r^j~e S.orAed..  ..5 A  (V 

■So/v,r.  *«Prl!uw  -Vo  CoftTiSe _ GR  Ayct_^_ 


.Br-CvJW  ,  <^(?yY  Sor4ed  me>dn 
.‘S'A/VD  oaW  tr*ed‘\j'>*  -f-o  coar. 


lo^./uded  o,re>\i  si *-,y  do../  svDfo'-'^  wd+e  $fl, rjr 


Bortrfa  — '-erryuAo.-t-£d  !p  /Oft  6e7o*j 
^CoOrtd  1  Sur-PCTCC 


Grout  Seal 


Screened  2"  PVC 


|  I  Solid  7"  PVC  Ctout  Seal  §=§  Screened  2"  PVC  B  Bentonite  Seal  (33]  Gravel  Pack 

-  PlOf-i.C  .Se.O>  0  VATVyFM.  C«£ 

•Penetrnilon  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Snmple 
In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  30  In. 

'  5  o  &e*o r\p^/°r4>(M  _  _  _  _ 


PROJECT:  ,l)AFB  j  LS. 
MONITORING  WELL  NO:  /VI 
DEVELOPMENT:  .''rrOr 

OATE(S)  01  V.:  7 t£jU  2 


ELEVJ  DEPTH 
(ft)  (ft) 


■43.?s f  - 


Urr.P 


zo  A/t>  1/  <r 


I  tb  I  OUHIPRj  mo  nc.Lt.  toorto  irtoot  tott  rtLOLirw 

\il  UN  DATE  DRILLED:  5«/o/*t>  COMPLETION  DATE:  7  /frftj/ 

□ _  DRILLING  METHOD:  ,7 '/d  JT  C>.  d/a  /hw  .T^yv 

l’  ziysr  ~></rv  n> /rt-i  ./'->?  K±J.£L&a,  llo/  jOr»/-  ^t* 1 A  ir-l  f  T" 

STATIC  WATER  LEVEL:  5.ss'  MEASURED  ON:  ??  r>f lTI 


STATIC  WATER  LEVEL:  5.?S  ' _ MEASURED  ON: 

(~rol‘  of  CASES') 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

Rlack  crgp, a  >e_  pcarJy  JorJed,  \ZBry  rP.'h-C- 

Si !4\i  SAAjn  l&svisi  a-/ect  <s»  A/'om/]  S/V-A/ 

^Cc/6/ZIZIL  _ _ ; _ _ _ -  -  - 


'....'^..Qder&dsJyL^orJccL 

Coarse  4-q  /v^r1  <  rSl}..^  .uA^/D 

4-c-  io/tA.  Qf^AveL  . 


|  |  Solid  2"  PVC  ^3  Grout  Seal  §  Screened  2"  PVC  B  Bentonite  Seal  03  Gravel  Pack 

•Penetmilon  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  30  In. 

’  BO  -  S^ir.vJ  _ _ _  _  _ _ 


PROJECT:  .V.NAp-jg  ( 
MONITORING  NELL  NO:  MW  4; 


TEST  BORING  AND  NELL  CONSTRUCTION  RECORD 

VH  DATE  DRILLED:  Z<  CC~r  COMPLETION  DATE:  ■?/  Q< 

7  »  GRILLING  METHOD:  J'/ji'vkXb.  f-lo(lrvj  MeM  A u 


DEVELOPMENT: 
OATE(S)  Of  V. : 


o 

u^r<ar 


•r  n>ur*  piA/e* 


rV  i  A  i^-fg 


A?/vW  Vty 


STATIC  WATER  LEVEL:  2  <?C,  ' _ MEASURED  ON:  Zr.  df 


-re>r  e>*  ca$‘*j& 


NELL  OVA 
DESIGN  (ppm) 


Brow<\  nr  CKO  a  i  c . .  writ  .Spr-t-gc/  -CiAr_  ~^o 

.  _  i  •  •>)//  ' 


JCA.ejdiuFVk-  ,5/  /A/  6Vwt>_, 


23 

b$.SZ "  ~  S  25 


/-5“  j  -f-o  do^rse.  Gravel-  )cAses 


6552.1  -/o 


5352  -/tf 


r^f.52 


_ TS ) oc  k }  de acc  ,  2? / .  C-i~A,y . vccy _ 

~~t~h/Afy  vjt't-h  very _ 

_ A»/ie  i'7e  SAa/22) . . . 

('HS/gcA'  (Ores  A  fcAA*a>  -J'csj 


-4-eri~>A0,-+ed  (9:  2  $(■*■  6etcw  ofOKjAtt  Svr-C, 


|  |  Solid  2"  PVC  ^  Grout  Seal  §  Screened  2"  PVC  |  Bentonite  Seal  []o]  Gravel  Pack 

”*  gg  a/atjc al  cA\/e 

"Penetration  Resistance  *  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Snmpier 
tg.  In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  30  In. 
r-^Pc^'0\ 


E-9 


TEST' BORING  AND  WELL  CONSTRUCTION  RECORD 

PROJECT:  .S.UPR  Ct*£d£iii  hD  DATE  ORILLEO:  'TrtoJ  1L  COMPLETION  OATE:  7 

MONITORING  WELL  NO:  MW  DRILLING  METHOD:  Ts'lu  ii^n.b.  ■  AKO*> 


DEVELOPMENT :  ^ 

OATE(S)  Of  if.:  1  HC'I  fi 


ELEVJ  DEPTH 
(ft)  (ft) 


).  o^ot  I'rA?  net 


Bnzfl 

TtfiXUUW 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

u/e  *  I  borj'iQc^  +er<yi  i/\orbec4  &  ?.o-C<r 
i?c  Jaw  .  a^ovAcL-iSacrf-OLCfiL. ... _ 


j  j  Solid  2"  PVC  (2)  Grout  Seal  §  Screened  2"  PVC  H  Bentonite  Seal  Gravel  Pack 

. —  f  'oc^’C  iSfv>  1  J3^  /<//)-rvfrAL  c* ive 

•Penetrntlon  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  tran  a  Height  of  30  In. 


E-10 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 


PROJECT:  F3 

MONITORING  WELL  NO:  Sail  hoc,  An  i 


DATE  DRILLED: 


COMPLETION  DATE: 


(LUNG  METHOO:  Tg’c-Vprv/  5*Aj  u 


DEVELOPMENT : 
OATE(S)  Of  V. : 


STATIC  WATER  LEVEL: 


MEASURED  ON: 


TEST  BORING  AND  NELL  CONSTRUCTION  RECORD 


PROJECT:  JAA£2> 
MONITORING  HELL  NO: 

DEVELOPMENT;  _ 

DATE(S)  Ot  V. :  _ 


_ DATE  DRILLED:  3o 

DRILLING  METHOO:  A 


STATIC  NATER  LEVEL: 


SAMPLE  DESCRIPTION 


COMPLETION  DATE: 


MEASURED  ON: 


NELL  OVA 
OESIGN  (ppm) 


ya 

I 

I 

i 

i 

8 


_ JUppcr~i 


_ BJ  ac.k^dLejAS£-r  slL^±h^jSjU^LJ CjA.^. 

_ k&.Ca.*tLl£ -4-  Vm  A  I y  >  a g-^ei  fir*/*) 

—kii+W  .  d  e  Ia^-W  ?:+R— j^cssy^.  a vzderadrly 

Sor-f-rr/ .  jio ..-Pi'rvc  ... 5 A ^d-D— _ * 


.  CcvJzc..  SJa.ak^  C.ccck  ^ofa-/re< 
Black,  c/c^sc. ,  _ 


|  |  Solid  2"  PVC  £3  Grout  Seal  j=§  Screened  2"  PVC  H  Bentonite  Seal  [x]  Gravel  Pack 

•Penetration  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Snmplei 
In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  30  In. 


TEST  BORING  ANO  WELL  CONSTRUCTION  RECORD 


PROJECT:  SHAFTS  (/a^rlOitl  HT _ OATE  DRILLED:  Jo  O 

MONITORING  WELL  NO:  So'. !  DRILLING  METHOO:  M  \ 

DEVELOPMENT:  _ _ 


OATE(S)  Of  V. : 


7o  \  ‘ O 


5-4  /S 


\,c  zo 


5T  \  *-5 


STATIC  WATER  LEVEL: 


COMPLETION  CATE:  _ 

*c  ry  S-Aj  *«c!>  6‘  + 

MEASURED  ON:  _ 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

I 


_ U PP&C-  6 \&cK^JC££JS-far/VC^Lo^_ 


.BJclcK.  ,  ripAfc.  si  '-^y 

_yvj>4- k  ar.o-'t  pfto.rly..  s o r  +cd.  y  -Q  wc. 

SAa/q  _w_*  4K  r*rtr/i\jm  -fo  coor.Tg  - 


I 


C.  «*V  I  ©  v5«*  '•'Ap  '  e 


jUpper  P>lcxc.  k  Crppk.  frorr«a4 ,o*_ 


|  j  Solid  2"  PVC  23  Grout  Seal  §  Screened  2"  PVC  0  Bentonite  Seal  [x[]  Gravel  Pack 

•Penetration  Resistance  *  The  Number  of  Slows  Required  to  Orlve  an  18  In.  Split-Spoon  Sample 
In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  JO  In. 


TEST  BORING  ANO  WELL  CONSTRUCTION  RECORD 

PROJECT:  ,5.i4Ffi  (/-p^Z.-A  PATE  ORILLED:  \r  per  ?>L  COMPLETION  DATE:  _ 

MONITORING  WELL  NO:  MW  -30  DRILLING  METHOO:  S'M  b  -  >  -qMouj  Sfem  At 

DEVELOPMENT:  iSufae.  nVtfrouAMaiirta. _ ( =  l-h  Oil"?!*' _ r*r  /« ■_£ 


DEVELOPMENT: 
DATE(S)  Of  V. 


ELEVJ  DEPTH 
(ft)  (ft) 


„  ■  */ru  STATIC  WATER  LEVEL:  I3-Q< _ MEASURED  ON: 

('Tot  oFCAS'NS) 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

+  1.75  -i 

•  O  ■ 


Li  a*v+  fcrov/A  -v.  sc+  •'  vvk.  3  A  Tv  C> 

^  -C  \ai»  —  f.  f r.  Gr  *-  AV £L  ■ 


it.  i  s*  ■  . 

...  *  r-M-  -  ;  r. fS‘1'1  •  yss  —?  —  //*£.  C  ’£*  v  T  ■ 

tS/Wp  -i-U'/1.,  Ii>/v  'er  U/<~  n 

.  '  V,  V 

3  I  Cl*yex  ^/LT- 


Bri.-ujA  f  \  %  A  €.  J 

5  A  A/ £)  Op  H  /I  rj  /V  *7*  -P 

£>RAy£<_. 


/  y  •  C 


C\ccvAd 

Vjo~‘rr  ’  «  x/-.  1  /  C  C7 C-7"  E {-  » ’ ,  ?  I  ‘  &.  G  S 

d ri  i'ed  . 


I  j  Solid  2"  PVC  ^1  Grout  Seal  §  Screened  2"  PVC  H  Bentonite  Seal  [t7*  Gravel  Pack 

P-  !  '//■-  '  '  ,r- 

•Penetrntlon  Resistance  *  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
rZln.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  30  In. 

Af  t  c  *j  /dp  -J  ,<  <-  -/ » 1  ,i  _ 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 


PROJECT: 

MONITORING  WELL  NO:  ^  ^  1 

DEVELOPMENT:  Fvr 

OATE(S)  01  V. : 


ELEVJ  DEPTH 
(tt)  ( ft) 


_ DATE  DRILLED:  //  1[.  COMP  LET  I  ON  DATE:  '2  ?b 

CRILLING  METHOO:  T,'/u  •Vcl'  X.P.  ^  Qr.fi  r 


I 


-lz<n 

low- 

-  a.7?- 

-t 

«99--  -/O 


<!hlr.ir  tiiwslS 

TATIC  WATER  LEVEL:  </</<?  MEASURE 

D  ON:  22 

fi.Cc.l 

WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

Gsi&y- ,  ‘r*pd>u*~i  -f-o  <5AA/.D_.op«ci>^ 

R~P  ver\^  Coo  CSC.  .Ao 

Uj  ■  4-U  w-erl  '.urA.  ..j3.RAV.E  L  • 


Borlrt^  -+er-/vv,’yvok-+cd  ^.o-P4  K.&5. 

vJa-lpr  Ipisrl  //  <Ve~i/  :  0-5  fee-l  bdo'+J 
^r«oAc(  S^r-Cacc.. 


|  |  Solid  2"  PVC  £23  Grout  Seal,  §  Screoned  2"  PVC  H  Bentonite  Seal  [jT]  Gravel  Pack 

Piu- ji-c  St><  i  g2l  W*TV K*L  CAVC. 

•Penetrnllon  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  IB  In.  Split-Spoon  Sampler 
/2  In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  30  In. 


E-15 


TEST  BORING  ANO  WELL  CONSTRUCTION  RECORD 


PROJECT:  < 2 £^AgV//  / 

MONITORING  WELL  NO:  w>  W  - 


DEVELOPMENT: 


DATE  DRILLED:  /! mov  9L  COMPLETION  DATE:  / 2  vVy  ££ 
DRILLING  METHOD:  3  ■><:  ST  .fc.  Mollow  £±ZxL  thjZSSL. 

//9v  =  Z-'-iC  rxn,  ll-rr  r _ _ 

C  WATER  LEVEL:  V  /?'  MEASURED  ON:  2 ;GfC 


’<  r/*>r  r-i^  r  -r  '•  (  ^*J<?  ,->/a  lf^».«-  n-.t 


OATE(S)  Dl  V. :  /g/vov>  ?(-  ijA/ov*f  ?  <*STAT  1C  WATER  LEVEL:  V  /g  MEASURED  ON: 

STcr  cs  cASi vc  > _ 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

0 

■  -2 

/ 

•  -V  - 

z 

■  -6 

5* 

/V 

-?  - 

■ 

0*1  (Y Q  OrgC/A  -*-o  wio 

^crsi_cjt&SjS^J±Q.JX.<.di 
G  PAVEL. 


Bohaq  4errw/\oi-^ed  (®  J-5^+  be/o\*j 
arou^O  J\;r^oce. 


v/a-^er  level  a-^-  -Vivvvt  c-T  t,  c  r.  r\*v ;  O- 

hr  *ooj  e\r  suV  Jur^CTfC  - ^ 


I  I  Solid  2"  PVC  Grout  Seal  H  Screened  2"  PVC  ■  Bentonite  Seal  FF]  Gravel  Pack 

-Ovf. 

•Penetration  Resistance  *  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  50  In. 


E-16 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 

&I/3)  OATS  ORILLED:  1!  HcM  SC,  COMPLETION  DATE: 
..  [KILLING  METHOO:  inx  l<  T.b.  hi  o  lieu  I  3l 


PROJECT:  PATE  ORILLED:  . 

MONITORING  WELL  NO:  M  l/J  -  S3  ORILLING  METHOO: 

DEVELOPMENT:  , _ ( Cj  7  ^  3.4  i 

OATE(S)  Of  V. :  tlhhJQL.  I'/V+JPt  Aiy. STATIC  WATER  LEVEL: 


ELEVJ  DEPTH 
(ft)  (ft) 


,  «2  Q  '  MEASURED  ON:  XA  he  '.  ?C> 


J 

WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

Dark  brown  4o  black  organic  fich 
very  sandy  CLk y 


Dark  a^ay,  r*odfire«r*-fi  ly  Sorted t  r^tcSi^oi  -bo 
Coarse.  .  SH a.'A.-V'v  **W  SAaJD  »Ni4k  r^cdmr*, 

<Sl?A  MEL.  _ _  _ 


"5oriAa  +crrA^ ($  *?  / 

ijciovAj  Svc-SrcAce. 


rV]a-\i?r  \ev/e 

CAr'ovjr.d  •s.-jr 


€\ie.\  \Z.  fsJo \J  Vo.1.  I  '  ktflovr ■> 

L>jrJ?a.C«t.  / 


|  j  Solid  7"  PVC  ^  Grout  Seal  §  Screened  2"  PVC  B  Bentonite  Seal  [>3  Gravel  Pack 

•Penetrol Ion  Resistance  *  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  frort  a  Height  of  30  In. 


E-17 


TEST  BORING  AND  NELL  CONSTRUCTION  RECORD 
PROJECT:  .S.^rR  ( n>T»Po\  DATE  GRILLED:  /gVP/ft,  0 
MONITORING  HELL  NO:  /W-  W  S£r5L  CRILLING  METHOO: 


DEVELOPMENT: 
OATE(S)  01  v.:  Ij 


DATE  ORILLED:  /Z/SOVtk  COMPLETION  OATE:  >S*So 
fj-SL  ORILLING  METHOO:  Z'/j  tb/Jr*/  SJrs*  /) 

n,  It**  nu\n  f &  O.  S.S  «*>  I  'r  aj  n<-r  ev*  .  *  ^4/- 


■  <  b.a\  O 


»of f  -5 


-74.m  -/O 


^fock  t  n\/*rptt*+*p/An  (  yAo-ic 

?/-aAv,tL  STATIC  HATER  tfVEL:  I  2.51  •?+  HEASUREO  ON:  22  QXl 

/Tot  o* 


HELL 

OVA 

SAMPLE  DESCRIPTION 

OESIGN 

(ppm) 

R’teei.rJBrawA  (  [LSofAsc^. ,  ..rts _ 

Cooz-se.  SAVD  w'Hlt  *otooric  <5 L 


~Red  r..3.c<M^..,—V^odjro&^ssJy.  SaczLer/.,  £/yc\hJ(y 

cl<*yt?y  -t-c.  'CfAf-  wi  'C  a  errors  <5'A'¥-Q- 


/VO 

jr€ccn> 


■it. or  -/c 
■urf  n  r 


"v.SA'/a 


/VO  $a  ™p/<S. 


f3o<">A(^  4-er/~*rAe>-*ecf  (»  ’7  o -Ttfe-V 
belowground  Svjc-foce'ce.Gi^ 

r  _Soit  5a>~1  p 4c  *  I p.b Tc* ~io_r  Y_  _ 


|  |  Solid  2"  PVC  Grout  Seal  §  Screened  2”  PVC  H  Bentonite  Seal  Gravel  Pack 

•Penetrnllon  Resistance  3  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
/£  I  n.  into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  30  In. 

few  t^<*  -4-<°C.  +/cA  _ _ 


Ufa 


8 


PROJECT:  .‘DAPR 
MONITORING  HELL  NO: 

DEVELOPMENT:  _ 

OATE(S)  Of  V. : 


ELEVJ  DEPTH 
(ft)  (ft) 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 

Dfino^ _ _  DATE  DRILLED:  /,?a/<?V  gfe  COMPLETION  DATE:  _ 

7;  I  Bor^  55  DRILLING  METHOO:  .?  %  <*eU  A  uo.erj 

STATIC  WATER  LEVEL:  //.  JoZSS  MEASURED  ON: 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

>1^1  ci/iy. 


6 r0ljj  a.  ~to  -Ci'iA  e.  v^oHe  n»-t-g  I  y — _ 

_  £of  +ed.  SAfiJQ  (o.avw A«^4ec(.  oj'-f  tv  _6fc*c  t, _ 

.  verv  Jf  1  ac  JWD  v5'/'^7- 


Soil  6ori'\<\  -f-e'-rv'i/Kx-te d  (p  /S-C-+  6<s.  tow/ 


oo'l  boc>A<\  -f-e<r/~’-AOTecT 

cato-jac)  '5&r~-Q<*ce  (sgs} 


1 1  sorapie  i'v+ecvol 


|  |  Solid  ?"  PVC  ^2  Groot  Seal  §  Screened  2”  PVC  ^  Bentonite  Seal  [jv]  Gravel  Pack 

•Penetration  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  2V  In.  Split-Spoon  Sampler 
1?.  In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  fron  a  Height  of  50  In. 

&D  -  beicwdpffctioA. 


E-19 


PROJECT:  ,9,)ftrF! 
MONITORING  HELL  NO: 
DEVELOPMENT:  Sue 

OATE(S)  OC  V. :  tZjJC' 


ELEVJ  DEPTH 
(ft)  (ft) 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 
>T>D»g\  DATE  DRILLED:  /Zc/CVSU  COMPLETION  DATE 

<\VJ- 5~J  6B-5L  DRILLING  METHOO:  *'/j  d? //c*Z  SJrs*  t 

block  .  n\/rr  n>,  ZZy'!?£.  O.S.%  y  I  'raj  per 

STATIC  HATER  "lEVEL:  I  Z  Z\  £±  MEASURED  ON:  22  n 

'  /To>  or  cAsW6_) 


HELL 

OVA 

SAMPLE  DESCRIPTION 

1 

DESIGN 

(ppm) 

L tyev _ SAtZi 


,^8cl  _f_  W*(  LiSoc4cc/  ,  ~t-» _ 

Coofjfc  SAND  W'4U  i/(f  4o  ccortc  G*?0\/€C. 


~*ed  -  B.r.avA  j  oc<g<-gv4e  fy  sor4ed/  sZ'^h-t-fy 
Cl&i/P\/  ’  uo*  -f-c  -C/CC  <V*  IC&CCO\sS  <SAa/q. 


/✓e 

rcccrt* 


Brpy^jA  ;  I^v  aW(?rq4e  (y  Sc>r4-Cr*  -£>r 'P.  -in 

yecy--£i*e~ ,  /  JVf/Vlb,, _ 


/VW  ,f<3  A-vf  ^  /fe. 


E5o«"./y^  4-errv..Ao-*Gd  (51  cT -Te«-v 
beio<A/ ’^fowAd  5or-focece.<r.s.> 

I  ..Soil  Sc*r*p  l£s  -Per  1 pb  C(\-jo  r  y_ 
a>\c 'vs*; 


j  |  Solid  ?"  PVC  gjl  Grout  Seal  §§  Screened  2«  PVC  ■  Sentonlte  Seal  g  Gravel  Pack 

•Penetration  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
/2.ln.  Into  the  Ground  Using  a  Height  of  150  lbs.  Falling  Freely  from  a  Height  of  JO  In. 

Ic^j  'hH’Cc  +  ipA 


PROJECT:  .\1AFR  (r jPnc 
MONITORING  NELL  NO:  ,W// 

DEVELOPMENT:  _ 

OATE(S)  DM.:  _ 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 

_  DATE  DRILLED:  /.t/VPi/St.  COMPLETION  DATE: 

v/V)  57  DRILLING  METHOO:  +4>louy  S1+m  Au 


STATIC  WATER  LEVEL: 


ON:  /’/v'o  V 


ELEVJ  DEPTH 
(ft)  (ft) 


WELL 

OVA 

SAMPLE  DESCRIPTION 

DESIGN 

(ppm) 

.  f.y.. .Sorted  .  ±5 _ 

.  co&fjt  very  _ci«yey  .SaVd  ^ _ 


_ B<-owa  ,  A-tvve  ^_ni^jd.>oj^/.^Qc{c/:o4eiy  _4str±sr£. 

_ J  l1£v-  5AA/&.  «±ecL_wi4i4_^)  Jo  c  k—i/sc.  yuSii+y  _C  (.Av 

r  EStock  Cred  f~o"~sc> 


So//  6or,'/u*  -tcr^/sfa-hec/  & •£<?<?  +  br/cuJ 
^roUAd  SuAs’«ce(^B.C.S.v)  . 


,  I  ^a/mple.  in-t-cf'/al 


|  |  Solid  2"  PVC  ^  Grout  Seal  §  Screened  2"  PVC  |  Bentonite  Seal  [>^  Gravel  Pack 

•Penetration  Resistance  =  The  Number  of  Blows  Required  to  Drive  an  2*/ In.  Split-Spoon  Sampler 
1 Z.  In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  from  a  Height  of  50  In. 


E-21 


W»Ai  Au-j...; 


PROJECT:  SA  AFBi 
MONITORING  NELL  NO: 

DEVELOPMENT:  _ 

OATE(S)  Orv.:  _ 


ELEVJ  DEPTH  PEN. 
(ft)  (ft)  RES. 

(ft) 


/05.«3r  O 


vto/.fttr-  -2  44, 

-Ms  -V  ~7u 

■9795  -<>  • 


-93.94  -/o 


TEST  BORING  AND  NELL  CONSTRUCTION  RECORD 
Weusg  Acm^OATE  DRILLED:  jUqct  gl  CWPLETION  OATE: 
■»ri<vi  CRILLING  METHOO:  ,7'/q  jgr  U  T  b.  Ms  >/qw  <5 


STATIC  HATER  LEVEL:  Ar^/Unlc. _ MEASURED  ON:  /S  OCr* 


SAMPLE  DESCRIPTION 


NELL  OVA 
DESIGN  (ppm) 


firpyj, 4  /vi  gc /er<»-4-el 

ned'Ut*.  +0  -Pi AC.  c 


A*ed<ur*-  +0  -Pi Ac.  e.l<xyg^.  uj/4l\  r. 

CAC  d.i.v/.<vs*  ^?_Co.«  «■  A  L. . .  .  * 


5oi  I  honV\^  4err>A'i>%ft4gd  10 

b  e  I  o.wJ._^COjJ.AcL_5w.Cj^a.C  jtajS^. 


So*'/  M9erv«/ 


|  |  Solid  ?"  PVC  gg  Grout  Seal  g  Screened  2"  PVC  ■  Bentonite  Seal  g  Gravel  Pack 

•Penetrallon  Resistance  «  The  Number  of  8lows  Required  to  Drive  an  18  In.  Split-Spoon  Sampler 
Jt  In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  frcm  a  Height  of  30  In. 

-  de/c 


TEST  BORING  AND  WELL  CONSTRUCTION  RECORD 


PROJECT:  .\NAF"g,  Ccxy  I 
MONITORING  WELL  NO:  ,?oi  I 

DEVELOPMENT:  _ 

OATE(S)  01  V.: 


| DATE  DRILLED: 


COMPLETION  DATE: 


DRILLING  METHOO:  3/G.^kTTb. 


STATIC  WATER  LEVEL:  rfr i 


ON:  Or  T  St-. 


SAMPLE  DESCRIPTION 


WELL  OVA 
DESIGN  (ppm) 


PROJECT:  2i1A£S.  1 
MONITORING  HELL  NO: 

DEVELOPMENT:  _ 

OATE(S)  Of  V. :  _ 


TEST  BORING  AND  HELL  CONSTRUCTION  RECORD 


r»\  DATE  ORILLED:  /</ < 
DRILLING  METHOO:  >,'k_ 


COMPLETION  DATE:  _ 

f-lo  1 1  ew  Aunrr 


STATIC  HATER  LEVEL:  r//V  A  o  Ig  MEASURED  ON:  / f 


ELEV.  DEPTH  PEN. 
(ft)  (ft)  RES. 

(ft) 


SAMPLE  DESCRIPTION 


HELL  OVA 
OESIGN  (ppm) 


■  o 

-/ec.a) 

•  -2  - 

/s 

2<? 

■%.a/ 

-  Iff 

q<i<x{ 

-1 

t5~ 

■92c>j 

■  to 

— 

Bro^/Av  coarse.  +o  s*ed  <\/'*.,.d'<>ds.csdjs iy_ 

So/~4-(tcf _ VC/“y*  cissy^Y  .  iSAVD 


8rowA/  coarse.  /  s*  c  decade /y  dord-cd. 
SAfi/fr  C  -Pfr*C-  -f-o 

-&£As/£/..  . . 

S<"«y ,  Co&fsc.  +o  wcif  Scried ,  c  kyfy.  *. 

SA*>D  w't-K  .vJo/w.i  .'y'ed‘'o**y  .  6^v£L  _ _ 


So'  )  bocivv^_+€Cr>i!.^a.-4ed  i^/Q-Pectb 
be<ow.  QrouAd  Svrr^ce/^Sj) 


joi  I..  sample  .  i A-ferv/^  I. 
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>Z  In.  Into  the  Ground  Using  a  Weight  of  150  lbs.  Falling  Freely  frem  a  Height  of  30  In. 
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Table  F-3.  Summary  of  Groundwater  Levels 
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TABLE  F-3:  SUMMARY  OF  GROUNDWATER  LEVELS 


GROUNDWATER  LEVELS 


Monitoring 

Well 

10  NOV  86 

22  DEC  86 

21  JAN  87 

3  FEB  87 

Well 

Number 

Casing 

Elev. 

Depth1 

Elev.2 

Depth 

Elev. 

Depth 

Elev . 

Depth 

Elev . 

93.74 

10.71 

83.03 

9.64 

84.10 

6.00 

87.74 

4.98 

88.76 

MW -41 

91 .52 

10.55 

80.97 

9.67 

81 .85 

6.78 

84.74 

6.55 

84.97 

MW-42 

93.69 

12.61 

81 .08 

11  .92 

81 .77 

10.00 

83.69 

9.10 

84.59 

MW-43 

104.02 

19.75 

84.27 

19.45 

84.57 

18.22 

85.80 

16.60 

87.42 

MW -44 

75.76 

4.5C 

71 .26 

5.00 

70.76 

4.50 

71 .26 

4.70 

71 .06 

MW-45 

75.14 

4.75 

70.39 

4.50 

70.64 

4.18 

70.96 

4.33 

70.81 

MW-46 

75.84 

4.68 

71.16 

4.40 

71.44 

3.89 

71  .95 

4.10 

71  .74 

MW -4  7 

76.76 

5.60 

71 .16 

5.25 

71 .51 

4.45 

72.31 

4.90 

71  .86 

MW -48 

75.52 

3.30 

72.22 

2.90 

73.88 

1  .44 

74.08 

2.48 

73.04 

MW-49 

76.78 

4.40 

72.38 

5.00 

70.52 

4.05 

72.73 

4.45 

72.33 

MW -50 

100.80 

13.70 

87.10 

13.01 

87.79 

10.95 

89.85 

8.60 

92.20 

MW-51 

77.20 

— 

— 

4.40 

72.80 

under 

water 

— 

•  4.40 

72.80 

MW-52 

77.49 

— 

— 

4.18 

73.31 

under 

water 

— 

4.10 

73.39 

MW-53 

77.60 

— 

— 

4.20 

73.40 

3.60 

74.00 

4.05 

73.55 

MW-54 

88.51 

— 

— 

12.31 

76.20 

10.95 

77.56 

9.18 

79.33 

MW- 11 

91 .62 

— 

— 

12.95 

78.67 

16.40 

75.22 

10.00 

81 .62 

MW-12 

85.85 

— 

— 

17.25 

68.60 

10.60 

75.25 

14.10 

71  .75 

MW- 13 

86.00 

— 

— 

19.60 

66.40 

19.05 

66.95 

19.18 

66.82 

MW- 14 

74.94 

— 

8.30 

66,64 

_ i 

7.88 

67.06 

8.18 

66.76 

1  Depth  Below  Top  of  Well  Casing 

2  Elevation  Relative  to  M.S.L.  (ft) 
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APPENDIX  G 

RESULTS  OF  WELL  DEVELOPMENT,  WELL  PURGING, 
AND  GROUNDWATER  STABILIZATION  DATA 

Table  G-l.  Summary  of  Final  Well  Development  Data 

Table  G-2.  Final  Well  Development  Records 

Table  G-3.  Groundwater  Withdrawal  and  Stabilization 
Record 


TABLE  G-1 


SUMMARY  OF  FINAL  WELL  DEVELOPMENT  DATA 


TABLE  G-l.  SUMMARY  OF  FINAL  WELL  DEVELOPMENT  DATA 


WELL 

NO. 

— 

DATE 

DEVELOPED 

Z  TlMEa) 
DEVELOPED 
(hours) 

WELLb) c) d) e) f) 
VOLUMES 
(qal  Ions) 

— 

TOTAL 

GALLONS 

REMOVED 

“  NO. WELL 
VOLUMES 
REMOVED 
.  (GAL) 

AVERAGEc) 

DISCHARGE 

RATE 

(GAL/MIN j 

tFINE^ 

REMOVED 

(pounds) 

I  ”  IHUi 

■RUmSI 

E&3 

f) 

PH 

MW  40 

2U  NOV  86 

1.68 

0.76 

321 

425 

8.20 

2.65 

50 

20 

4.30 

MW  41 

21  NOV  86 

1.30 

0.62 

40 

65 

0.73 

0.33 

70 

21 

5.20 

MW  42 

20  NOV  86 

0.85 

0.42 

33 

78 

0.77 

0.25 

70 

21 

4.60 

MW  43 

23  OCT  86 

2.50 

0.68 

83 

92 

Bailed 

0.62 

40 

20 

5.00 

MW  44 

19  NOV  86 

1.10 

1.72 

214 

124 

4.40 

2.10 

80 

18 

4.30 

MW  45 

19  NOV  86 

1.17 

1.59 

128 

20 

6.70 

0.75 

75 

18 

5.15 

MW  46 

18  NOV  86 

0.83 

1.52 

568 

374 

12.73 

2.76 

140 

18 

5.60 

MW  47 

20  NOV  86 

0.77 

1.61 

278 

172 

12.52 

1.87 

70 

18 

4.80 

MW  48 

19  NOV  86 

1.92 

3.38 

106 

31 

2.30 

8.00 

50 

17 

5.30 

MW  49 

19  NOV  86 

2.07 

1.34 

78 

14 

0.86 

0.50 

70 

18 

5.05 

MW  50 

21  NOV  86 

2.23 

0.39 

179 

460 

1.67 

2.10 

80 

20 

4.65 

MW  51 

24  NOV  86 

1.00 

0.76 

42 

55 

1.39 

0.67 

480 

16 

6.35 

MW  52 

24  NOV  86 

1.77 

1.05 

35 

33 

0.59 

0.84 

455 

16 

6.15 

MW  53 

24  NOV  86 

1.22 

1.01 

86 

85 

3.75 

0.25 

400 

16 

6.15 

MW  54 

25  NOV  86 

1.25 

1.09 

61 

56 

2.13 

2.30 

60 

18 

4.60 

MW  11 

25  NOV  86 

1.20 

2.57 

40 

16 

0.46 

0.67 

50 

19 

5.85 

MW  12 

01  DEC  86 

0.88 

1.03 

177 

172 

3.32 

1.40 

100 

19 

5.60 

MW  13 

24  NOV  86 

Balled 

0.88 

16 

18 

Bailed 

0.25 

125 

18 

6.15 

MW  14 

01  DEC  86 

1.75 

1.45 

42 

29 

0.15 

0.25 

50 

27 

5.60 

a)  Cumulative  Time  Developed:  Composite  time  of  surging  and  pumping. 

b)  Well  Volume:  Constant  used  to  calculate  well  volume  0.165  gallons  per  foot  multiplied  by  the 

height  of  the  water  colunn  in  feet. 

c)  Discharge  rates:  Measured  from  the  discharge  of  a  15  gallon  per  minute  gasoline  powered 

centrifugal  pump. 

d)  Cumulative  Fines  Removed:  Wet  weight  (pounds),  as  measured  with  a  triple  beam  balance,  of 

fine  sediments  that  settled  in  the  bottom  of  the  separator. 

e)  Specific  Conductance  and  Temperature:  Measured  with  a  Y.S.l  S-C-T  33  meter.  (Conductivity 

accuracy:  +  3.0%  max.  error  at  250,  2,500,  and  25,000  plus  probe) (Temperature  accuracy: 

+  0.6*0  at  45°C)  Valves  shown  in  table  were  recorded  at  the  end  of  development  procedures 
7or  individual  wells. 

f)  pH  Measured  with  a  Fisher  107  meter  with  gel-filled  probe  (MW-43  measured  with  pH  paper) 

(meter  accuracy:  0.05  pH  per  pH  unit)  Values  shown  in  table  were  recorded  at  the  end  of 
development  procedures  for  individual  wells. 


TABLE  G-2 


FINAL  WELL  DEVELOPMENT  RECORDS 


G-3 


-<5.VP^ 


PROJECT  TITLE:  30AP 


VELL  tttBER  (AREA)  i  W"' 


NELL  DEVELOPMENT  PROCEDURE 


dAdCivV  *(  a 


•  -4r^o<; 


C&mx£  *£LAA _  Stfs  fit 

fft/i  _____  ~  .  .. 

3li.:s/jfp  j/  jip£_  <zLij. _  aCs.'^sl  IlLL. 


•SBA 


/8  soo  _ 

31  IM_  Qki^l&gZ  _ 

42_  _ o:/&yo  o.tiy&Z 


iZ_  ££_ 


jT^/5*-  /:e?1Z.I  cyi.  A  . 

i7“  T2r~  <s*> 

$lh&£>~e- 


/a/s  u/«r^ 


g?  (ki  */  V  e  ^.p+'j  UtH  8o?4~  /fc/S-c/e. 

CLOCK  TIME:  4  "Se-  COUNT  DEVELOPMENT  TIME:  )  HRS.  4/5*  MIN. 

TOTAL  DISCHARGE:  i)t  _  GALLONS  *_&3___  VELL  WLCMES 

APPROXIMATED  TOTAL  FINES  REMOVED:  £  *3-5"  fts  PERSONNEL:  S^=» 


CLOCK  TIME;  j/.  Q!  COUNT  DEVELOPMENT  TIME:  /  HRS.  4 1  MIN. 

TOTAL  DISCHARGE:  32  1  .4.r  GALLONS  I  VJELL  VOLUMES 

APPROXIMATED  TOTAL  PINES  REMOVED:  Z.U5~/fe s _ PERSONNEL:  £W 


G 


“Tv-’"**** 


NELL  DEVELOPMENT  PROCEDURE 

PROJECT  TITLE:  SJafB  /-Zcti.  -iuN, 

WELL  NUMBER  (AREA) :  t# /!,+/,*/£  4* ss\ 

DATE  :Z£j^_ 

TOTAL  DEPTH:  2-?  WELL  VOLUME:  g- 


WATER  LEVEL: /Z.  5/  ' 
PROCEDURES:^ _ 


a/J 


<rag 

r  <1 Wi«&  -Vg  r1 


yQ - U^. 


4-1*)  3er<4/-'-g''4-  shm^Aiza  6  'c- 


<J 


tr 


CLOCK  TIME:  3  :  00 


PUMP 

START 

DISCHARGE 

START  STOP  YIELD 

WATER 

COLOR 

SED. 

CONTENT 

E« 

PARAMETERS 
IOTERVAL(Fr. )  ToC 

_ SKf^rC _  2-' 

utnhos 

PUMP 

STOP 

irsri 

PUMP 

PERIOD 

r*  1  nJ 

Q  FOR 
PERIOD 

*253 

“7  O 

«.‘r?*5,o 

•MW  -aaal  a- 

ZZZjact/ 

WA 

iL12— 

K 

W 

fe 

t.-j.-Zios 

Z.-JLCC 

6 

■  •n:oo 

1 1 

•  w 

•‘fl.S’/ 

L  PC 

aaa. 

Ct^ccK 

Cto> 

OO’.qo 

•Mill  ;o7:  J«.  n.  5/ 

,  - 

•/ 

S.5V- 

f.O-j 

S|R££ 

.* » If '  0 1  U>:  l/o  Q.lt 

>%-r- 

<ro/sz 

i/ad 

-x>l 

-»  O 

t/r* 

7.  /V 

CLOCK  TIME:  1  /,T  COUNT  DEVELOPMENT  TIME:  O  HRS.  J)~/  MIN. 

TOTAL  DISCHARGE:  GALLONS  I  7  5.T.7—  WELL  VOLUMES 

APPROXIMATED  TOTAL  FINES  REMOVED:  (7  V  S '6s _  PERSONNEL: 


G-8 


CLOCK  TIME: _  COUNT  DEVELOPMENT  TIME:  3  HRS.  _ 

TOTAL  DISCHARGE:  |  ^  %  GALLONS  I  tor _  WELL  VOLUMES 

APPROXIMATED  TOTAL  FINES  REMOVED:  _ 


PERSONNEL 


,:  S^C 


m&mm 


WELL  DEVEIOPMENT  PROCEDURE 


PROJECT  TITLE: 


HELL  NUMBER  (AREA) ;  -  g  5  /Lo^- C:^\=g4\ 

DME: 


WATER  LEVEL:  4  5«--* 


TOTAL  DEPTH: 


f’^.ocrt.^et  Ai-rff/>/*-r,0'*/  Of  SuSC  ,*S<Z 


/  5^ 


WELL  VOLUME: 


CLOCK  TIME:  W-Zo 


PUMP  DISCHARGE  WATER  SED. 

START  START  STOP  YIELD  COLOR  OOtfTENT 

r*-»J  /»C.  L  /*>— / 


C'/Qjzo  _ _ 

£>:hJ'S  . .  .  7>os~t*  -  ■  - 

o  .».  jn  ^1L  -ALg.*^  _2£_&Sil  i*_ 

SvfSC  lls*u _ 

Q  <Jz  '7  _ _ r **Ct/  '• 

Svee/-  _ _ _  _____ 

4?S>  50  'Z-  t,3i.'S  nr-  rSK/ 

■SvCCF 


PARAMETERS 

pH  IWTERVALtET. )  ToC  umhos 
it-*  to 
-Lil  ...aa 


-  /d  ’ 


O  -SO.  4<  Sg  n  _  sfl  H  l.i<7  ✓ 


"a  vh  a*a 


j:n- ;  f-7  £jLm/-2^ if*'"  *»•/«/ 

/  /v;<y  _ _ 


■r 


PIMP  PUMP 
STOP  PERIOD 

Jft 


>1* 

-ill 

-LSI 


tS 


£Ll£r  .A.g.a. 

yg-zfc/  fst- 


3-^- 


JLS 


rot  01  u  lb 


W  I  0-> 


CLOCK  TIME:  COUNT  DEVELOPMENT  TIME:  I  WPS.  >Q  MIN. 

TOTAL  DISCHARGE:  GALLONS  *__L1l2l2__  vcll  FLUMES 


APPROXIMATED  TOTAL  PINES  REMOVED:  q/j 


PERSONNEL:  J5wC 


Q  FOR 
PERIOD 


'-s£JLl 


>iT5i| 


-  T,g  ar 


-IL& 


G-n 


TIME:  '  :  30 


POMP 

START 

EH 

unhos 

POMP 

STOP 

POMP 

PERIOD 

Q  FOR 
PERIOD 

K  ’ 

,i2L 

2.^ 

/  3"*' 

_£2_ 

M-fi 

.‘jjtC.l 

O:ilto 

.  /3  •  5o  !C5.#b  ?"*j 

V**'  *x. 

:  f  kif  c 

V-  tl 

H.SS 

Su tefl 

:zx-.s*  n.sr  >h  i 1 

Vis- 

'7 

ICO 

:ts v*/t> 

4/.  2,7 

O'W.ol 

*  • 

•* 

V>T 

_L2_ 

/  QO 

Era 

-"T  3  XT, 

SOUS 

!> 

c. 

«l 

s 

.U</.3»  •iA/:S» 

Vfs- 

</  10 

_LL 

!OS 

•V< ;  r/ 

-T  ,T</ 

5T-5  ;o 

0:SZ~?t 

V*"<S- 

•J-  to 

n 

tto 

■  57  73 

t^.73- 

9  ■ 

OJZ 

/  oo 

t  S" 

J_L_ 

-to 

' 

MB  l  w 

I 


I 


CLOCK  TIME:  'V  o  o  OOUNT  DEVELOPMENT  TIME:_ 

TOTAL  DISCHARGE:  z,~7  7  GALLONS  *_L2_2i__ 
APPROXIMATED  TOTAL  FINES  REMOVED: _ / ,  fV 


J2 _ HRS.  _ 

WELL  VOLUMES 


JL  min. 
PERSONNEL: 


O/ 


G- 1 3 


WELL  DEVELOPMENT  PROCEDURE 


G- 


WELL  DEVELOPMENT  PROCEDURE 


EWOJECT  TITLE: 


\\  A  F 


VELL  NUMBER  (AREA) :  A*  *j  U'./Z-rr  k 

OME:  !■?/>/■>,  *7, 


TOTAL  DEPTH:  /  Z.  fcz-^  WELL  \TOLUME:_ 


*'31 


WATER  LEVEL:  5.z*--C-i- 

c />:•*/*  ~n.  T-'y 

r’Koctsoee  :  or  O  vff  tu/v  ?)AJ 

Aer  AB.-  f'j-r  r^, 

CLOCK  TIME:  9  :  nit. 

PUMP  DISCHARGE 
START  START  ! 


WATER 


(TSaTToC) 


GO  po 
r»jegc. 

g.-yy.  n 


O.-!  Tj^UlL 
a:/F  Q>,K 


jc 

^  _ _ _ IL. 

'  ZS  '  To  ■».--  I  y»  -7  "72.  i/^ U». 

zvac-t.  _ £.:*? _ JI _ 

I.m 

•2 


■  ?S  iJ7 


CLOCK  TIME:  /  l  oo 
TOTAL  DISCHARGE:  -3-3  .  "51 


*si  :  £  w 

•  f  wfrXtf 

A'***,  'tf  A 

vt 

SB). 

CONTENT 

EH 

PARAMETERS 
INTERVAL  (ET. )  ToC 

ZjtS'ace..  >(*“ 

untos 

//.S’ 

PUMP 

STOP 

PUMP 

PERIOO 

^•A  ; 

Q  PCJR 
PERIOO 

r-  7  ' 

<c* 

tr 

~<3' 

_li: 

v  ^  rt. 

£*S£L 

'7  Vt 

“ 

,, 

n  '5- 

- 

M_rA  v 

*.o<i 

m  to 

■O  r“* 

't  Iff 

rf  V.i>  v4 

I-7CZZ 

vi  .T 

"  /  7.7*0 

„  '-'V  » 

(  *»J  U* 

?.ZZ 

-  -5» 

u 

JLstS- 

/■n  >13 

>?  s* 

-  //}  .‘**r 

-  - 

jls: 

3S 

% 

a  » 

•  ** 

10 

/o'S'Hpl' 

^  .  T  ’ 

IV* 

i  O 

T'f*/ 

77.  C7 

DEVELOPMENT  TIME:_ 

2  HRS. 

o<A 

KEN. 

— 

GALLONS 


«  V,*/ 


WELL  VOLUMES 


APPROXIMATED  TOTAL  FINES  REMOVED: 


O.S  lb- 


v*  t  a  PE^SONNEL^ 


G-15 


HELL  DBVELOFWBfT  PROCEDURE 


PROJECT  TITLE: 


VELL  MOSER  (AREA)  s  vJ  -  S  /  '/ L**dtC,  ll  ' 


HATER  LEVEL:  4<*e>  t*  TOTAL  CEPIH:  cy?C<-~  WELL  TOUHE: 


PROCEDURES:  » 


CLOCK  TIME:  ^ 

PUMP  DISCHARGE  WATER  S2D.  PARAMETERS 

START  START  STOP  YIEU3  COLOR  OOMnEMT  pH  INTERVAL  (FT. )  ToC  UBhOB 


<? 

_  _  _ • _ _ _  hflotf«surfatf  Jtf  ...H-IQ - - 

SmmMC  _  /■  Vf  _  _  Off  ftfrtfnwv-  <b*  frOQ  _  _  _ 

toMjBr  ttst  ff.-oa  <V*/  _  __________  _  _  /fcili 

<u*hMf  _ '  -;J _  _  _  _  _  _  _  _  _ 

lUteiv  aaoi ,  ishmUHH  Aia  ,.  ISSUb  Ju3£ _ -  -  ojm*  __ijctf-i_2jfc£_ 

<t.gf<S  _ _ •  _  _  _ _  _  _  _  _  _ 

9\ n%j  Mm  a <•  _  _ , _ _  _  _  ”«»•/</  T-iltf  /o  no 

iutL,  '  3  ' _ _ Amt-PumP  __  _ _  _ 

OJBJS  JOJO  *tL3S  ?.!£<■.  L.3S  Ik.  1fW  £JM  f.V*-51  7.16 

mm  _Z 2 _ _ _  _  -  _  .  jryy'?  _  .  jk.  4isi  _ _ 

&&&' JSb^S  <»*»  /'VK  .utt _  _  _  _  _  _  1.-P61Q6 


Jk.  it45L 


JiSEifi*  *T7)y^ 


CLOCK  TIME: 


:_f* 


COUNT  DEVELOPMENT  TIME 


;  /  HRS.  MIN. 


TOTAL  DISCHARGE: 


■  Z./  GALLONS 


WELL  TOLLMES 


APPROXIMATED  TOTAL  FINES  REMOVED: 


PERSONNEL: 


WELL  DEVELOPMENT  PROCEDURE 


PROJECT  TITLE:  ,5~  ■'  A  r; 
VELL  NUMBER  (AREA):  Afw -j 


WATER  LEVEL:  V,  7  TOTAL  DEPTH 

PROCEDURES: # 


WELL  VOCJJMEs 


CLOCK  TIME!  I 

PUMP  DISCHARGE  HATS  SED.  PARAMETERS 

START  START  STOP  YIELD  COLOR  CCKTENT  INIERVALtFT. )  ToC  umhoa 

nftH&sjar  Mafjtt  ~XE&t  >- 


er-k:*t*  t: S~>  //.VO  •=8g~r~rt  38£L—  jk 

utu,* _ -Slflfc-, _ 

.  ?fMVO  iM4  VUSQJ5  JL 


.  ZilitHP  JMi  iasxxO-SS***-  Njr  -J*SJ2 

iW4j  tool:*  /  fc.Mfx  , _  _ 

>  Mi'.ii  o.  3Qi^  oil  iVo  >S  a 

g-.eylAl  y _  _ 

Q&Uiy  2nd  a.vJix*’  *£aj  _ 


pjyjwErjgci 


Sw!<v  C  _ 

l-v/iita.  LiZS'  i-jsjtj  HZZ. 
Jtrfar  *:o*;SV 
CikiX  i iiai  iWiivS' Qi/ 


al  «•  '1  f.Q  !l-7« 

UiJ^  »■*  IM 

!«■  iw  )t.ni.  «J.  5t> 

i  ■•».%!  ii-i3  iai  J.  %‘t' 


IDLM 


J.3JC.9  1  (14 


/  £»!*> 

ZiUO**  ±*_/LVS 

5  0 

< 

--V-  _SDAWSLg£M£ 

■  /fe*  v-yy  y.-Eiik-.iT  4v!  3.^ * 

CLOCK  TIME:  ^  * 

TOTAL  DISCHARGE!  J- 


COUNT  DEVELOPMENT  TIME:  /  HRS. 

GALLONS  #  V«.  WELL  VOLUMES 


APPROXIMATED  TOTAL  FINES  REMOVED:  id  /As 


WELL  VOLUMES 


TABLE  6-3 


GROUNDWATER  WITHDRAWAL  AND  STABILIZATION  RECORD 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


WELL  NUMBER  (LOCATION):  yy>  ^ ,  -  U 


P~iT*  Z  /■  sj  .tji. 


DATE/T I  ME :  %ja-  flS  :r>c  ) _ 

WATER  LEVEL:  1 1. 7c  TOTAL  WELL  OEPTH:  Z*?.  =>g  WELL  VOLIWE:  2  H  Well,  0.165  gal/ foot) 

>1  «1  5 

SAMPLE  PARAMETER:  if  we.,  ,  'nrr  jt  s  ,-r  AOOITIVE:  sSo*/£. _ 

PROCEOURES/E0U I PMENT :  e»  v .  .»  -  /*  ^  _  \So  /(//**  r/^  ^  /•  ^ 


AOOITI VE: 


v/i?  fo  ***  a.  s 


UaJ<*r  /"vi 


VffTtL  'P'AS/>-~  f  7  r  s  z 


Tliaa/Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbid  I  • 

/5:  oy/t?  _ _ - — _  _  — 

W/< _  1^  vft _  i*  ^ 


pH  Conductivity  (uahos) 
ar.c  «*«_«.  *5-0 

'  ~3<rtn  * —  to  ■g’/-y»c 


K-  X^//l 

W-*5 

t^i  Tjj 

IS -31/ 

TOTAL  VOLUME: 


COMMENTS: 


v  1°{4 

u 

~Z~7^ 


5&  jq_( 

Z5±  ±_x 
5-$fr  *1  t 
50 

“£25  -itL 

5V*0  5(7 

5  •'*6  *t*7 


)  lg  ^ 

<5  [fi'C/ 


_  WELL  VOLUMES 

i^r 

rg/« 

4/!<7  »*L- 


Zgg  r^->- 


<f>T  .SL//*- 


5^-V  / 


Qf'Tfl?  ///Z. 


_ ZZ _ S"J 


G-21 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  5  JAF  K  un  u'\ _ 

WELL  NUMBER  (LOCATION):  K  •  it _ F  igf  _ 

oate/time:  12.  J&&L1L  Z  zn  /  ^  «r  . 

WATER  LEVEL:  TOTAL  WELL  DEPTH:  W.t?  WELL  VOLWE:?  ■<:  v  (For  2  "  Wall,  0.165  gal/foot) 

SAMPLE  PARAMETER:  _  ’  AOOITIVE:  _J_ _ 

PROCEDURE S/EQU IPHENT :  FPir  i  P.*j%  VflLu  wiJT  4P  t=£*r* 


1 o  SC  1 

K 

— 

S--  “Cr'D  & 

TOTAL  VOLUME: 

i 

WELL  VOLUMES 

COMMENTS: 

• 

if  cc  r 

— 

$.  /  j-  Zit>  /*?• 

GROUNOWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  ^ 

WELL  NUMBER  (LOCATION):  -  1 L.  Lf~  I 


•  *3  -  ‘M  ^ 


DATE/TIME:  ,  *3  -  V .  1 

WATER  LEVEL:  !&•*<  TOTAL  WELL  OEPTH:  VOLUME:  (For  2  "  Well,  0.165  gol/foot) 


SAMPLE  PARAMETER:  A***  j  13 ff ft1  j  'fP.'fr.  AOOITIVE: 
PROCEOURES/EQU IPMENT :  -h>  f<  h\r’''4  "  -r'  “ 

^  •*-  '  1 kh^Toc  _  _ _ 


lov  4vt*  r 


TJme/BaM  No.  Cumulative  Volumes  (  )  Water  Color  Turbidity  pH  Conductivity  (umbos) 


L?1U0__ 

*9/9 

(f\ \9 

G  ^  Z'i 

^  TOTAL  VOLU«: 


COMMENTS: 


_L*L 

3,.^ 
4  cJ 


_  _  _ S  Iff  MS  ^ 

1  ^  ?[(? 

k  K  ^  1^'  f  3/  6 

-  I'-u-  >?T  I 

/<  y‘  fy#  jz  300 _ 

»  _j; _ ru*  ;  yo 

r-  C; ■£»(•"  t'.'V?  ^ 

~  “  si7?  TTTT?? 


WELL  VOLUMES 


w _ 


G-23 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


r  \ 


PROJECT  TITLE: 


~P»H^  rr  /T-nOcr 


WELL  NUM8ER  (LOCATION): 

BATE/TIME:  JLAdeal  ^  //O  JjZt - 


A1  v\/  -  /  1 —  ^  A+/E>r/<.L.  *+*  /  \ 


WATER  LEVEL:  l<*  Cc'  TOTAL  WELL  OEPTH:  2-4  a-?'  WELL  VOLUME:  f  ^flFor  2  "  Wall,  0.165  gal/ foot) 


SAMPLE  PARAMETER:  ?*.  /  tS-rMn-  A00ITIVE: 

PROCEDURES/EQU I PMENT :  <z_  yjt  /  /  (tss-r^c 

qT  3  "  Wc\l  Vqlyi  <v»r  f 


✓vWe 


r*CfS  g  S*  V  V  r/T- 


y.f/  ?LT  rtfrFo  Sp-r  Pt/syr***  -r/S/**/ BSYSst,  Sa*o~ /  /l*/ 

/Oort  v«*t-c£  Pu^c.  '  7-  7  •’  •' 

.  Tlwa/Ball  No.  Cuwulatlva  Vo  lumas  (  )  Watar  Color  Turbidity  pH  Conductivity  tunhos) 


1.  SO:/oS 

“21X0  '<D  \  “1  •  C_ 

SO-,  to/- z. 

>-i-so**rv  ■^'75* 

rtZ-c>  /?/o  r 

/O  l</ )  1 

/  o  o  Q '^c. _ 

/o.-ZlA 

» i 

•  v  S' ^ 

/  d?/?  1 4*  C _ 

/o:  ?</ 

~2>  Co  At — 

t  • 

?5-  ^  IW'C 

LO 

IC.V- 

/O:cfo/r.<=) 

// 

"  5".  4* -r 

7°  o>  / 1»*.~  ■ 

» 

•» 

”  .  «.?5* 

Ifa.-r-c. 

/  o  o?/  -S'0 

TOTAL  VOLUME: 

b  <>  'tK-dW 

4»  (> 

5,^ 

qz_(3  /fo'd. 

» 

V  -  /?S" 

WELL  VOLIWES 

COMMENTS:  /v'e 

r>^  tw/  r- 

Co-sis*--^ 

•  *J~r-  *r  n its r r>  Ort-a-v^ 

~K*rt  l  t  it. 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


WELL  NUMBER  (LOCATION):  i/J  1 3  p>c<_  4 

OATE/TI ME:  ■  Z1  Y~?  <?  _ 


WATER  LEVEL:  /*?•  <  7  TOTAL  WELL  OEPTH:  7S3  WELL  VOLUME :  _A£MF  or  2  "  Wall,  0.165  ga  1/ foot  ■i’-'  W* 

(/.  > 

/a/oS  £**S'C  % _ 


SAMPLE  PARAMETER: 
PROCEOURES/EQU I PKENT : 


ADDITIVE: 


Asi-p  i 


U.IPLI..  (=00  r  -7-P  ST*4&'£'*£  *  «~-r _ 

5  Wgn-  \J  0  L  Ijwfj  .  \/<;  fc-r  ye? 

.  /  ./  '  ^  /  /»  /  y  /  /  /  7 


-Ca.^ 


L_' .  /  V 

Tlmo/8ail  No. 

<?  3' 

Cumulative  Volumes  ( 

)  Water  Color 

Turbidity 

pH  Conduct  Iv  1  ty  ( umhos ) 

,  <S?  it.-j  *c— 

^  ^  •  /  fo?  O  /'*S?  -£^>  •  £ 

’<?  -s-r 

"S  &  A-i — 

6t*4-Av( 

k,.^><=>  Sio  <&  il=.SV 

lOol 

L>  CA-*. — 

C+e/uu 

— 

W.iS.  3~z>‘5  <£.  nv 

l<?  -Z^. 

>  i 

—  ’ 

3,io  3o»  n  *  r 

/2>-^ 

S> 

- 

jrri-  2//  5>/7v. 

/I  odv- 

1  ^  « i_P 

V 

'  — 

■^■(oT  7  ^  <®  n  _vti- 

if  -Z^ 

-€  <p 

\\ 

. - 

S.5-S  z-'S'0  <3  n.-5*c — 

l/ 

'Z  !  A-P 

*. . 

.  — 

s  -z-  /■  <=>  <S?  in  ■**'<=_ 

TOTAL  VOLUME: 

|) 

t 

WELL  VOLUMES 

COMMENTS: 

Ao  -Q  l o a-4-iV<  /»  *y4 

#6se  ryra/  'h.  _  s/:3r  Ar>r*<- 

Li*J=£s 


iklo 


.ad.! 


-Cq->  >-^-  I  I 


/"=  5T 


■fc  -  i  y 


/  3 1. 

/3LZ:. 

/  A  ‘A'J 


v  >- 


.c 


a  73^ 

J<r 

3  7  ■<- 


av: 


c  /  ?  ^  > 


G-26 


<2 

5-(o  23o  /?.  < 

?  •  <t>  <2  3  3"  / £  y  • 

f-<rj  3 jc  /'go 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  .T.Uf 


ry . 


WELL  NUMBER  (LOCATION): 

- ^ - 

VV  *>/  ♦  i-f 

f L  A  tJ  o  -  *  c  c  ^  ^ 

? - 

1 

OATE/TIME:  i  S  T 

I-5- 

•  -.  cP 

WATER  LEVEL:  TOTAL  WELL  DEPTH: 

WELL  VOLUME:  a3</  (For  2  "  Well,  0.165  gal/foot) 

SAMPLE  PARAMETER: 

/2U  .  rfr/jiT 

Fst^s-t-  AOOITIVE:  A/o  s/F 

■  1 _  i 

PROCEDURE S/EQU 1 PMENT : 

"  y  ^ 

,  r  )  F/~'s-  '  /-sF*~  'S/A  *V 

^  7  \ 

\  /s>  f  t )  **  £~  iC* 

— r»  s-r*~ft /t-zy  r.  oA.  sy"ss '**■/** 

^  \,/£C/  VO L-kjss  (t^S. 

v T.  i  -53,  £:<=-?-  t^v  r-rrs  ^v.' 

V~  r''  r«  -7  Z5 1/ /w  -ry?F/^s,A/  2^/V6 

^  rv/^yc 

A/.  S'.-r r . 

3 

Time/Ball  No.  Cumulative  Volumes  ( 

)  Water  Color  Turbidity 

pH 

1 

Conductivity  (unhos) 

/  *5  -%o 

—  ' 

_ _ 

— 

"SUU  v-  ^00  QJ  . 

t’-TT  .  -JCrO;*&>  f?X  - 

/■==  ~f<> 

"t, 

?)  W  ,v/  ~>fco  *Frf 

-S.4<T 

"3  ( 0  (3^'c  ; 

1  GCH 

U"  &  FXs- 

ft 

(^T;  /7~r  _  j 

ICO 

/>,/ 

/>  ^ 

3.80  0-  t7°c  \ 

/£&*}' 

%G-*  > 

3.V_5 

djo  J?  O'c 

lu>-. 

*\ G ^ 

.  . 

ts So  5D  ( *7  y  .  | 

11*:  lIo 

f  o 

'  •  (  , 

L±f 

( ^H'c.  1 

/L:*rt 

/ 1  Crfl^ 

(l  '  t 

&  n'C  . 

TOTAL  VOLUME: 

1  ' 

7-7^ 


COMMENTS: 


A/ a 


WELL  VOLUMES 


A/o  AS'3-r- c.fT'-'r.t  ■ 


<70^  r- 


-  r  J  U1-U  : _ - r  ■ — ii! - - - 

4/  ^  ^  A?  / S  — ^in  I's  a* _ **.  f '•**/’ 

_ UuLUJL _ L'J+Or. _ 


c^yr  i/n/ts* i'F  AO  rz>  A  /C — \ 


^*-rr\  pL£  S  0/  *<h^Ep  Ifficfil  «■[  £2-1^1  -i  rL=H  -  <- 


+*~U6r  )?'!'; 

7>-»fT-  tL£. 


>if>c<r  -7-~s>  *-<*.-  / 


„  .  .  _ ._  . . .  . _ /m  s~r  t/J?  ■  -y  4  >  — 

g  cA-wP-cf  s  ./  r<2o*~'-  *>  €~<r  e,  ‘/ft  '— 's  >  t?J  UlLicbc.  ^  2. 


J#d^  /£ ' 
4b+  /7tyhr 


*  Tt  I*  i'C's/ €C  ftAf-Ct  3*rr)PL(0t£n  ?$■  %  A 

G-27 


GROUNDWATER  SAI-PLE  WITHDRAW  RECORD 


PROJECT  TITLE:  *5  ^  Ar-g-T^  v>\ _ 

WELL  NUMBER  (LOCATION):  j_LA  u' 

DATE/TIME:  -to  t^Arj  5*7  /  I  L  I  <2 _ 


WATER  LEVLL:  1  ^  TOTAL  WELL  DEPTH:  /(»,<-fi^WELL  VOLUME:  /, Z.<~ftor  2  "  Well,  0.165  gal/ foot) 

■?  *s<i  0 


SAMPLE  PARAMETER:  _ 
PROCEDURES/EQU I PMENT : 


/o  £.C,Ak)  <  C.  • 


AOOITIVE: 


.IT^AOkIE  «S  F  w<AtPiZ-  /ee/iOf 


P-oO-  ?A2M«6T€IS  -to  <?£  rit/VfsH 


cT^£rftC  &S.H£tC  /  o-j  oH  *—£Tee 


<C~s/A=~r4o 


Tlrae/Ball  No.  Cumulative  Volumes  {  )  Water  Color  Turbidity  pH  Conductivity  (umhos) 


TOTAL  VOLUME 


WELL  VOLUMES 


COMMENTS: 


PtOA-Tf' *6  <Zo 


s\ s*rir&. 


Or  ^ry-  a.\\ ' 


1  OC2 


GROU NOWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  v5~  A-  P  _ 

WELL  NUMBER  (LOCATION):  Vic  ll  *1 0  /  £~  i*>f  t  Sc  *£££  •  B*c«' <«'c 

OATE/TIME:  3  tUrj  H->  f  "S\3S\ _ 

WATER  LEVEL:  %.Zo  '  TOTAL  WELL  DEPTH:  *  WELL  VOLUME:  J,  1  hi/ (For  2  "  Wall,  0.165  gal/toot) 

SAMPLE  PARAMETER:  rt~6<  AOOITIVE:  _ 

procedures/equipment:  /Pr^osje  a -7-  ieA.r-t-  .-r  u/r //  <tm  c*sy-'i.< i 

_ <?  «r-4~W'C.  <F~ 


Tima/Ball  No.  Cumulative  Volumes  <  )  Water  Color  Turbidity  pH 


Conductivity  twhos) 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 

;  2T~  K’—T-s>(~r-T7—\ 


PROJECT  TITLE:  vT^AfB 


WELL  NUMBER  (LOCATION):  lAs  *j  O  F’liZf  -f  ,/,<  l\  ,t  F  A- 

OATE/TIME:  t^-.U  »./  /  '  Z  ’  *~7  O 

WATER  LEVEL:  g  .T7  TOTAL  WELL  DEPTH:  ;  *1.-70  WELL  VOLUME:  >  Tto-tPor  2  "  Mall,  0.165  gal/foot) 


WATER  LEVEL:  S-22  TOTAL  DEPTH:  /V.*7 

SAMPLE  PARAMETER:  ^  O _ 

/'Sen'  c**j/c  .c 
PROCEDURES/EQU I PMENT :  X>e 


700ITIVE: 


>/  IaS^S  / 


t>as  a-a/  r- 7  a  ,? 


vZK^ImVsTTZ, 


S  SO  7 


Tlnw/Sall  No.  Cumulatlva  Vo  lumas  (  )  Water  Color  Turbldl 


lt,  CAt-^ 


/  AVCT*^ 


St*  / 


3-2JT  / 'T  <P  1. 


//a  ^ /S' 


TOTAL  VOLUME 


WELL  VOLUMES 


COMMENTS: 


&  i Cre^P 


33  C+J 


/<?<_  '  (O 


^  loy^  /£* 


7*7/  /6:c 


3  3  5- 


3.3 


S’ 


£>  C?0  (■•'  / 


3.3; 


/y  T"3-  -  ■SAMPLE' 

v^A-re*  t-e^ec-  g.77 


r. 


GROU NOWATER  SAKPLE  MITVORAM  RECORD 


PROJECT  TITLE:  _ _ _ 

WELL  NUMBER  (LOCATION):  M\JJ  (jLV  F\ftf  £LL±ZL _ 

DATE/TIME:  ^  A-.  j  g-7  /  /  ~S  OQ _ 

(  /  (i 

WATER  LEVEL:  ^  ^  T TOTAL  WELL  DEPTH:  Vg WELL  VOLUME:  iT^jFor  2  ■  WWII,  0.165  gal/fooT) 


SAMPLE  PARAMETER:  _ 
PROCEDURES/EQUIPMENT: 


\J  OUum 


/OOITIVE:  _ _ _ 

1 r- _ ]/e  lu  me PJt.e/A _ b*t?CX.  Foie 


m  •A/jmss  e-  w  fc  c. 


'3  0C» 

/O 

/  'S  u-o 

'S~jO 

'  S  Vo 


I  Iff 


n  - 

/( 

H  - 
2-0 


GROU NOWATER  SANPLE  WITHDRAW  RECORD 


PROJECT 


TITLE:  >~*S~  kJ A  F ~TT~  ILL  ^ 


WELL  NUMBER  (LOCATION):  -  q~Z-  C.e;  "T? /*  My/^/e  _ 

OATE/TIME:  ^  <T-X  f 

WATER  LEVEL:  '0  TOTAL  WELL  DEPTH:  /f.fl/lEU  VOLUME;  For  2  •  Wall,  0.165  gal/foot) 

r7T?Tr)  V.zf/p 

WOf-"  ^  -fc-  ' 


SAMPLE  PARAI€TER: 


AOOITIVE: 


PROCEDURES /EQU I PMENT: 


Uy»/r3  UsJT/l.  •jrrsterc.'t.r  t^*L 


Jtn^..L£^sr=r  3  u/gtL  .yp^fj, _ 

W.T/  -i\  S*ie-t~Cr<  ^  r/sJS-tet.  so- 7 


Tlgg/BaM  No.  Cuwulatlva  Vo  lumas  (  ) 

_  ^  '•  Hw  /  - 


Watar  Color  Turbidity 


iH  Conductivity  tuwhos) 

S-j*r*tr  'So  6*1 -'S’*  £' 

y  r*o  ^  “d. 


Q 


£ 

*  <s 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 

PROJECT  TITLE:  _ 

WELL  NUMBER  (LOCATION):  fl\vJ  Hi  C  /  »• /'  ■ _ 

OATE/T J ME :  )  *7  0/  >!  ~  /  /  L  ~  O 

WATER  LEVEL:  /(?.o  TOTAL  WELL  OEPTH:  WELL  VOLUME :  g>,  fc^fftor  2  «  Wall,  0.165  gal/ foot) 

SAMPLE  PARAMETER:  _  700ITIVE:5' _ 


PROCEDURE  S/EQU I PMENT 


'loEtu. 


r^T' _ vt 


Hsi 


Pis  we 


Tlma/Ball  No.  Cumulatlvo  Vo  lumas  (  )  Water  Color  Turbldf 


"70  <?-7fc.'S' 


S-O  ip  tie 


{TJCC. 

HJ13 

S'  o  Gp /(*•■<- 

1/ 

— - 

V-Sb  _ 

HS-CP/lc^'  c 

TOTAL  VOLUME 


COMMENTS: 


'&  VI  SiBl 


/VOT/C 


WELL  VOLUMES 


'S.jf 6  ~r*r*G /  fl  o 


/"3  .o 


Iggg** 


GROUNDWATER  SAH>LE  WITHDRAW  RECORD 


PROJECT  TITLE:  ^  A-  C~  te.  (  Z.U-7^^ _ , _ 

WELL  NUMBER  (LOCATION):  Ai^yy  J  >  L  PU 1  f/ _ 

OATE/TIME:  /<J  A  *r.>  *?  ~T  / 

- - - 'r  /—  », - 

WATER  LEVEL:  > £.  1-4  TOTAL  WELL  DEPTH: ZjJ.H  WELL  VOLUME:  JtFor  2  »  Well,  0.165  gal/ foot) 


SAMPLE  PARAMETER : 


AOOITI VE: 


PROCEDURES/EQUIPMENT:  ?->/•«.> gjy  p  <■,  ,pr  r /-y \JCe  (ss~  r  t' 


'"?r.  T-/V*  > '/■  /  »  /=•  PA^A^fTf/S 

l^"Ol . ,  j, —  ^r.-  . 


'n-t/)/  /  >-»  ^  < 


Tima/Ball  No.  Cumulatlva  Vo  lumas  (  )  Watar  Color  Turbldll 


lbj££___ 

it:i6 

_ _ 

\b'7fi 
J&  ■  1  * 

TOTAL  VOLUME: 


jlH 


<11  jr>yi-  y*t  /;^i' 


pH  •  Conductivity  (unhos) 
S  ZZ*BTE i •2.-2*%jZ  ■ 

■  -  eterrrnk*-  ' r2% 

‘y^o  15‘C  •  2^ 

^.'r0  '7 Jc  -  Ho _ 

tLi£  ^  ^ 

2gV_  *2-^0 

*(jO  10- r°  :  (g'L 

tfl  HV  (o5  • 

1  -*»  Hr*  •  W* 


WELL  VOLUMES 


COMMENTS:  _ _ _ 

(Jlr«<(  rffrhj+u.  ?^r>  -fiv  r'Til  7>u<-s-{ 


■ffyJ  £q0 


<X-£1-'  tjricr&cf  J" 


•  I  ^  f  ■-> 


J2^__ 

ty£f 

(T  1C? 

*r-  |(i 

rr  vl 


3-£  „,f 

r?  ^  a£ 

m'4  ,.,c 

-~a 

124  -y1 

HVl 

t .*  ’  • 

•  -  i\  *  i 


4.^ 

H.v  i-i 

4-^  2^  1 
1-3- 

-r  9^ 

4.^  i  v 

li-*'  iy 

,'*o  ! ;  •  ? 


\3*  ^ 

I  [  ■  7  *5  2. 


GROUNDWATER  SWLE  WITHDRAW  RECORD 

f  N  _ 


PROJECT  TITLE:  ,  -  r  •••-  f  ^  ■  V  ;  ■  N _ _ 

WELL  NUMBER  (LOCATION):  aM' V  M  (lA-a/QF,LL  Q) _ 

DATE/TIIC:  1  |p  JM-aA  '>  /  I p  a 

WATER  LEVEL:  *jSt5  TOTAL  WELL  OEPTH:  /<v26'  WELL  VOLUME:  /jgp/iFor  2  ■  Wall,  0.165  gal/ foot) 

SAMPLE  PARAMETER:  _ ..  AOOITIVE:  _ _ 

PROCEOURES/EQU IPMENT ;  0  £  fA  n\j<  juTF  ic  /  [/6Lu^^  fifeal 


VoUUwfr  /  5",/ 


r sffi&r-mrwk 


f  '-0u*Yt*y 

-J 

■  (uahos) 

GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


•S~v>MrTx  ITT  rr-nA^g- 


WELL  NUMBER  (LOCATION) 


OATE/T I  ME .  f  vWi  ^  -3.  /  At  ■  S~o 

WATER  LEVEL:  <f/  Jt  TOTAL  WELL  DEPTH:  /~S.V7'  WELL  VOLUME:  (For  2  "  Wall,  0.165  gal/foot) 

SAMPLE  PARAMETER:  /Afro  ■  /Vt»  /OOITIVE:  rV**s<r _ 

■*  '  y 

PROCEDURES/EQU IPMENT :  ~SA/c  wEl/.  ,rsSTU.  S~r^Mn  o^g- 


T  Viet-Z,  A-** 


y-s  *  •v-v  - 


£U&6£L£.  '  o  ->  sit/ y  THf^te^S  rrttsc^>e.^  ^ 


Tlme/Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbldl ty  pH  Conductivity  (uehos) 

_  ar«r-«1er  yo  A*  V'C. 


S-?:S-o 


(S-5t/3. 

£t*S-’X.iJ*-r  >/ DO  a/tu 

tf /* — 

IR’Co  /  rtf 

u 

1 1  r ' 

£A© 

7  O  (^ 

/Ij.oo/  ,q  3 

i  r  1  > 

/^:oi //2-T  . .  . . . 

n  if 

S"./o 

7o  @  'S’C 

/V-  <5t//_S"5» 

/«  / ' 

7o  ^67  /— r  v 

6  o*/ 

f.  < ' 

5-(o 

"7  0  ^  'S“* 

TOTAL  VOLUME:  ^  L*  & 

WELL  VOLUMES 

Si/.,/'5~  - __s»_  <£1 

* 

COMMENTS:  A/tf  Coi-4a«  /Afx  *rx  '  /r 

C)~f~r-aA  ^  o7~2^»  y,  <r 

_ _ 

v'  0it^T-(.i</C  "I>  E“»-  ■*-■ --Z. 

:  4/ 

.  .  .  (6—  ")  4/  \ZtAl. 

? - 

.■•«!  1 

T^r.  /AfS-  *•  ^ 

.  .  Z>  -  Z.  /  j*?re.  Ls//sr 

..  £  z-  > 

/=/ 

■c  2-  {  H  )  /-W 

~k  C  T-.  6T I  .'Aw  xm  r  r 

-ri*s<r*i  1 ,~»aa  <*r- 

f*i±*r£Ln _ j/s/yAur _ 

-  *-  r  1  j  r  2.  T-^v-  -. 

'V/rV  »“/C  al.  </*%•'**  wv  *  /'*  v,r. 

Z.  PVfrr  .T  /V-  '-O'  >  •'  • 

"ffp’/r  A--/r//«y#r  -r.-' 

'•<■/•/•■.  Alf? 

i/'-  •  ^  -  '-•< 

tr*Ci  rlr-rf  y  S'.  *  >  f 

>  .w'  T  </  .To  - 7~C 

G-40 


GROUNDWATER  SAMPLE  WITfCRAW  RECORD 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


WELL  NUMBER  (LOCATION):  uo  -  *4  L  / /jrSL.  jrst  /.  _ 

OATE/TIME:  *2  y.~t  /  (Tu  .  ^  O  Uv-N 

WATER  LEVEL:  J 'Z'Q  TOTAL  WELL  DEPTH:  WIT1  WELL  VOLUME:  /S~7  (For  2  ■  Wall.  0.165  gal/foot) 

■  •  y 

SAMPLE  PARAMETER:  <**-*.'.  /^v-r^-^AOO I T I VE :  /  </y  ^ _ 


PROCEDURES/EQU 1 PMENT :  *r*r  -r,y  —  t/o<- . 


f/?  /^-TS  y  -?~S> 


Tima/Ball  No.  Cumulatlv*  Vo  lumas  (  )  Watar  Color  Turbldl 


Conductivity  (unhos) 


I  ' :  Ou 


TOTAL  VOLUME: 


#  _ _ 3-  ?' 


NELL  VOLUMES 


COMMENTS:  xt/p 

STgiO/jZ  mf-C/l/i///' 


'T&fZy/  VAf^/-n 


*-*~rvv  f 


<?sj  /  S 


/~2L  ^  ^"C_ 


G-42 


Nffl 


GROU  NOWATER  SWU  WITHDRAW  RECORD 


PROJECT  TITLE:  (  7^. -7c, 
WELL  NUMBER  (LOCATION):  //p 
OATE/TIME:  f?  X  ^ 


6-45 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


WELL  NUMBER  (LOCATION) 


DATE/TIME: 


WATER  LEVEL:  \>Hj'  TOTAL  WELL  OEPTH:  >*>  WELLJfOl^ME:  (For  2  "  Wall,  0.165  gal/ foot)  K.'X 


SAMPLE  PARAMETER:  _ 

PROCEOURES/EQU I PMENT : 


~rx» 


ADOITIVE: 


j<*P  i  e.  . 


_  I  *2-  f 


■<t  US 


/  /■  ("f  .  1 Qi^pi-o..^. 


ta**- LL-t- 


T  lma/8a  1 1  No.  Cumulatlva  Vo  lumas  (  >  Watar  Color  Turbidity  pH  Conductivity  (uwhos) 

__  _  top  /o'c 

/,0<£S  - -  /3ert»s 


/$L03  - - 

I  Afl - 

g^oip  /«t  ^A-  ■P'A'i-'Jt-E. 


/4M-u 

/zl  S3 

i*5  i_<g 

1*5  ^(5 

TOTAL  VOLUME: 


Ga-t—~ 


\~L-  G-Aru 
I  ^/tx. — 


O-eetf- 


—  5'-~S<  Ss  g  CS  /y» 

—  3z-S  (*?  I  -S'  *C- 

—  -S.  Oo  3 So  (S3  iW’C. 

—  _  5  of  32.q  )  io‘c _ 

_ •  s  .or~  5^  (EL-  \ca— 

—  ■5-0'iT  3>o'g  /  (p°g_ 


WELL  VOLUMES 


COMMENTS:  _ 
xaJ  At€C 


AJOT'C.FA-*U.£- 


\C  SL  ^  f*  ■ 


<TA-~~  n^C  l&OO 


GROUNOWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


•J2. 


WELL  NUMBER  (LOCATION):  ■  U  «=T  ,  ,'yj  •.  /  ^ t»rv a r /,  7*  4  \ _ 

OATE/TIW.  /  17^00 _ 

WATER  LEVEL:  TOTAL  WELL  OEPTH:  n.1*‘  WELL  VOLUME:  A  » ^/por  2  «  Wall,  0.165  gal/ foot) 


SAMPLE  PARAMETER: 


AOOITIVE: 


PROCEOURES/EQU IPMENT:  *8 Mi  >.,L-rP«'  >^«.Vw  f 


-Te»  _>"t  /r<  >  t. 

iff  0  8_  ■».  WC 

1  1  -  \JPl-vJ«W  C 

^  W*VA  »  A  I  WAR 

W  **•  • 

5CT 

■v.fTfn_  •  P-iSurs  i 

l  <*T  .0  M  *V.  P  an? 

T 

7 

Time/Ball  No.  Cumulative  Vo  lumas  ( 

|2c  V  - 

I  Water  Color 

■  Turbidity 

pH  Conductivity  (unhos) 

^rPAf/./'J-re-  Zf'C. 
r* m  *~ '  /r^r> #?  /5twv#V 

14 

f*llCV  T2£AJ 

>  f  oo  wr,  i 

SM 

9co  CP  /o.rr*c 

1  U 

T'  — ■ 

1  N 

1  \ 

£T  Oo 

?so  <6>  //  V* 

ft.  if/  '/ Z-fc 

» » 

w 

S.oo 

-7oo  f  1  *c 

(o  £a-i — 

✓ 

f' 

s.»» 

u-c  o  (2  n  'c— 

/z^/ 

<r 

♦ 

Xuo 

5“r© 

/2-?f  „/-4 

/  /  A  7.  — 

l  * 

5"  So 

/  7  (S'^L- 

V 

l  « 

5 'oo 

-Z>'SoCS  '/°C_ 

TOTAL  VOLUME: 

f 

WELL  VOLUMES 

COMMENTS:  //o 

c<-  -^r-iS C _ cv 

« 

•  v  T/^v*  /  /V 'V7*  »/' 

#=■  fv  ** 

jVo 

PI>»'L  t  /r'a,  e. 

4  a/  »  r  \ 

’  * 

•> 

>  ICCfT- »v 

/>.  O  o 

-*1  //  -c- 

ft'-"  /3* 

•  «r  <£/w_ 

t  «• 

^  *  oo 

7  <2  /*  / 

/  f  ^  <• 

/' 

27c  /7  V 

/  2  / 

/ i 8  i 

// 

^ _ _ 

■ - 

- 

43SS//£? 

ZL& 

/; 

63  J 

2.1  6c  J 

/> 

z?  /aasSTC/ 

//  r  - 

/W/.X 

/> 

^  j 

* 

/y  f  /-' 

.  GROUNDWATER  SWfLE  WITHDRAW  RECORD 

PROJECT  TITLE:  -S*  ^  ArP1>  Tr  _ 

WELL  NUMBER  (LOCATION) :  /H  SO  Z*-r  r<rsn**sz>  ^ ,?J\ _ 

OATE/TIMf.:  7/)**/  /  >  5  ■  *-»  T _ 

WATER  LEVEL:  [Uf  TOTAL  WELL  DEPTH:  /?  <t\  WELL  VOLWE;  A  2  2  •  Wall,  0.165  gal/ foot) 

,  *7’  53 

SAMPLE  PARAMETER:  Avoc^fr  -  t4  cl~  ^nT*.  fOO I T I VE :  stSo~*£ _ 

PROCEDURES/ EQUIPMENT:  »,£-  TffuJ  Zr*-rc£<~  ;/ ?  f  ~  to  gf^ovt. _ 

£«  t*  «W/»v  f  n'TtAiT  3  A-***  UI  r  r  . 


Tloa/Bal  I  No.  Cumulative  Vo  lumas  (  )  Water  Color  Turbidity  pH  Conductivity  (unhos) 


OMo  /<? 


2.0  ^  |  G°c 


TOTAL  VOLUME 


COMMENTS: 


WELL  VOLUMES 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


(■!? 


WELL  NUMBER  (LOCATION):  -‘jO  (  L~l H  _ 

DATE/TIMr.:  ie>  ??  f'Z.'\0 

- - - ■  ,0 

WATER  LEVEL:  U  *  TOTAL  WELL  DEPTH:  WELL  VOLIHE:  I'P  For  2  "Wall,  0.165  gal/foot) 


SAMPLE  PARAMETER: 


AOOITIVE: 


PROCEOURES/EQU IPMENT :  K**1  |  /f 

^  "'HI’  jXk  U i.-i  /«■  5.<(  '  tfr  i t 


Tima/Ball  No.  Cumulatlva  Voluntas  (  )  Watar  Color  Turbldlt 


(unhos) 


TOTAL  VOLUME: 


NELL  VOLUMES 


COMMENTS: 


?  *  l.n-  4 4 


fc*  '  II? 


-JPV  Q0‘ f 


^  ^  1 ~5 


«|.l?  K.o 


ft*  (fr  o  •  |l 2 


•4zo 


I 


K :  V* 


G-52 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  ^^3  /~Z^,  1  _ 

WELL  NUMBER  (LOCATION):  ft  A  u^l-  _ 

DATE/TIME:  t-(  ,VW  VC  /l  H  -frc? _ 

WATER  LEVI;.:  4  t|o  TOTAL  WELL  DEPTH:  *?.  VV  WELL_  VOLUME:  0 -S  $  (For  2  “  Well,  0.165  gol/foot) 
SAMPLE  PARAMETER:  i  a/  a  >  (L, _  /ODITIVE: 

PROCEOURES/EQU IPHENT :  _ _ 


Time/Ball  No. 

Cumulative  Volumes  ( 

)  Water  Color 

Turbidity  pH 

Conductivity  (umhos) 

'-Wb  m 

yvj-© 

yy 

%?s 

/S  os 

?5— O 

// 

-  (T^r 

‘f'i'f  /o,e>0 

PROJECT  TITLE:  _ O 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 

/-pj.'Ase  sir.  ,<-r/»  er  T~\ 


WELL  NUMBER  (LOCATION):  _ >v\ 


vsj  H  ?.  C.  / SirS/.r~  >/.  f  ,•»  N 


( 


OATE/TIME  i  I  ?  ,\ln  ?  ^  P,? _ 

WATER  LEVEL:  ll . »  5  TOTAL  WELL  DEPTH:  7^  WELL  VOLUME:  C for  2  *  W*ll,  0.165  sal/foot) 

SAMPLE  PARAMETER:  /■-  •  ■  rr-.'Ac  AOOITIVE:  S/ssyS  •  -V  '  A 

/  X 

PROCEDURES/EQU I PMENT :  t~ /A*  A  «./*T~  vT<  /  1  f  1/  ^  j-  /*~ f?r l-v'  f'/  / 

~PA  <7  ft  f  -r-f  /(  g  ~TC-  ,--r4X).'f  J  Wfe  '  \J  ~  i.  U** 


N/,- 


Fir-lff  ie*-n  - 'J  *,r—rCF  els /Pt/TS  /wr+AC  f/A-r 
/  s''1  \ 

aW  /7,-r  \ 


6'  ' 


^  •  M  <7 

-  ’  - 

^5  5o/.f 

&*z__ 

£e/Hs 

OrC  /v  U 

/-  £Vt.. 

✓  '  /  . 

°n<;  /  5  4 

t  1  ll 

c/-2,o - 

— — *y"-"  rSA"*^  "r*L.t— 

<S>~  7' 

c, 

jg-.C 


cZTTZcT.  7ooM//‘ 
/*2  m 

&vf  Cr^Tc  CP  //J 
S7  7-T  ^  5~C-  //•“ 

5.  7  5"  y  so  /£>  //  " 


TOTAL  VOLUME: 


^  Ca,_ 


Cr*?  WELL  VOLUMES 


COMMENTS:  /1/r  .<?•/.» /V  r  v  rr,t/7^MV.y/'y  - /i/  S  r » 


C/  r  c  '  s’  f>  T\  c~  /' 

Hvor  .  /Aitoc  A' t  “"'rO  ■  t)  z.  f  C7,~ 7^} 

'&/  f  0?s7~t  >  /S’z  e^-<  ^  \ 

’Ptr-r  tJ.  r .  C  ^  f  a  ^  cv.*?!  N 

f>  s  't  Cy  <■-.'>  >’  ■■(■  c  7  -T-' 

F 1  S  •  Ajr  i- 2^1-1 

4/2  a’/v-  ••  vitirtf  ■  '  /■/ 

A  7 

's1'  ■  .•■>  1!  •'  rvi  ,viFr\  \/nLUM''  ••  r 

7 

/'.<•-  "A  t  ^  1 '' 1  •<■*  •  ’ /-  ^  v 

rfx't-y.  tr<C-'  SA/d 

AiA'A  ^  Vs-  'r.  -r  >s  /4 rv n  -t  l  St  W?" 

j  S  8J  sc  <  /Sd-/r* £>-  '.> 

e>€rvjC-i erS  ^  /  x  e  n  \^c /.rj m  <r  ^ 

?' 


G-54 


GROUNOWATER  SAMPLE  W I  THOR  AW  RECORD 


jJAF  L 3 


PROJECT  TITLE:  _ 

WELL  NUM3ER  (LOCATION):  /V}  ^  ~  A  R, 

DATE/TIM2: 


ON):  --  <f\ _ 

//3y/*7  07/ o 


WATER  LEV  Li  :  H.OU  TOTAL  WELL  OEPTH:  9  ■?  "7  WELL  VOLUME :  _  (For  2  11  Wall,  0.165  gWfoot) 


PROCEDURES/^ 

\/<  i  7,^ 

DU  IPMENT:  r’SUL  t  STT At.T.  r 

>w>~P 

t/y  2J«fy  i  i  /}Ar-r-7s  7, 

<r err  er  lot 

o  e-~r~c-  (Z_ 

r 

Z' 

Tlme/Ball  No 

.  Cumulatlvo  Volumes  (  ) 

Water  Color  Turbidity  pH  Conductivity  (umhos) 

- - - -  -  —  ^7.  &  // 1. 

-- 

— 

^  y/'c 

rt3? 

CSe.c_  > 

-  y,3^  JW- 

y  / 

y  y  ^  ■y/' ?  ?,  i 

y<y<yy 

y/ 

jo/K 

y^V^ 

M  ^ 

SSO  9-2  5" 

/o  3*7 

Z/jp-X- 

S> 

y^9 

jO^T  css*, 


TOTAL  VOLUME: 


WELL  VOLUMES 


COMMENTS: 


/  >'  *S« 

r . 

7vx/,y  y^7 

•r.  /-{ 

-■  T«^ 

//£>0 

S  /  <.~X 

.  /r<'- 

-  yyy 

530 

?.  ^ 

_  ^  *4  o~ 

d  <,c 

/  /  T-t? 

-7  1/:.  0 

'/ 

rk 

<y  </■  c" 

Lr  DC 

// W 

// 

^•y  < 

,___y_2£L 

//  S’* 

yJ?  /  ^ 

f  * 

/ 

c-  <-/  £” 

y  y/ 

(y  r  " 

£ 

/C  c  -  .- 

/y<yy 

/SRI 

3  “7c;,  1 

(■5(; 

u/O- 

-y- u' w 

/3JV 

^-E1.  ( 

y  G-55 

C  w,-  ■ 

5  <-<y  / 

y- .  . 

/R  / ' 

/<yscR) 

(/•V 

•  y  c  '  ° 

;  £ 

GROUNOWATER  SAIPLE  WITHDRAW  RECORD 

PROJECT  TITLE:  _ _ 

WELL  NUMBER  (LOCATION):  S  3  1*3  _ 

OATE/TIKE:  //^-  //o'  / Q  C'  ^ _ 

WATER  LEVI  I  :  VJ  TOTAL  WELL  DEPTH:  /059!  WELL  VOLUME:  Ijfl  (For  2  “  Well,  0.165  gnl/foot) 

SAMPLE  PARAMETER:  _  /OOIT1 VE:  _ _ 

PROCEDURES/EQU IPMENT : _ _ 


Tlme/Ball  No. 

Cumulative  Volumes  ( 

)  Water  Color 

Turbidity 

_PtL 

Conductivity  (umbos) 

f(oC 

— - ’ 

— 

— 

-f"~ 

/W/o*.  fso 

/j 

/J.S  = 

/CS.'T 

J 

— 

£.05 

ISO 

Ll*‘ c 

/cys 

S' 

— 

li£L 

/A  c 

sy&u 

S/ 

— 

£.o  5 

las 

//,  /  ^ 

/7/S" 

- ‘-£7“ - 

;  j 

- 

C-Oo 

fa! 

h.s  °e. 

ln^ 

l^cwj> 

i* 

— 

(o.o5 

loo 

\  \  75  -C_ 

/7 

S) 

*■" 

c.oo 

foo 

/8  05 

Py  J  Czjy~7~ 

>> 

7oo 

/A  5 

TOTAL  VOLUME: 

t 

COMMENTS: 

_  WELL  VOLUMES 

J  C«.J  i’v  i 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD. 


PROJECT  TITLE:  A- 


FUS.  *.-:r  U 


UT  s-nt  c  r  *n  ) 


WELL  NUMBER  (LOCATION):  M  vyj  ^  H _ 

DATE/TIME:  I  s^A  aj  /  // :  / C _ 

WATER  LEVEL:  l1-^'  TOTAL  WELL  OEPTH:  rfd'Sc, WELL  VOLUME:  /■  2-9sfi>(For  2  ■  Mall,  0.165  gal/ toot) 
SAMPLE  PARAMETER:  _  /?+/<, r .  .  >*-7  ;'r.  AOOITIVE:^  *  *S0'V''T  ■  F’t/'C. 


AOOITIVE: 


PROCEDURE  S/EQU I PMENT : 


/£".  p/V-~  x  .i/T  Mf  /  £- 


"P/W  <£ -rc1  <T  j:  -t.->  f  . 


^S/,1 


/*Sr  /  V*  ^  4* 


*  <^T 

rvt )  _ /Q «  ^  ✓ 


SC~)  A  s—f  7t &  At*-  <r 


>T//.  <-  A 


Tlw/Ball  No.  Cumulatlv  Vo  lumas  (  )  Watar  Color  Turbidity  pH  Conductivity  (whw) 

_  '  3*<'*ec  vSS Cg£  /  3.  «  • 

—  _ _ —  -  '  P>vr~e~  ■  no<£>r(-.  z  - 


>#<:/&  sr; 

I  do  &  IL. 

0 

/do  €  /(-' 

l~ yr>  J 

/£?o  (%p  /  ^  ‘ 

C/'Q  /&/L  c 


//:-/,  y/,r 

/'  do  / 

n-du  / 

H:  ST-- 
//■CT5 

TOTAL  VOLUME: 


COMMENTS:  £  S~T~  75* sc  :  -=7?v/  ESe7Tir,v  n/T  tZ./ &  rlS  rr/~Vrv  Serf'S 

?\j  t-r  fi  r  t  J-rr,\/ro>  '  /"l<?~r'Cc/<./rrc  />"  — £%* 

/ifft'-ae'-s-r-  £z2idZ2£ll£j±ZJS-FzL  zUuL&ZLS.  /££lL£-A  t*  ^  t>+rt.icei 

?  !/<-r  C/'LCff  /)  Ar^/f  /  fc  S' S>s/ r  ,f  r  &  xrr f  E>  ~LZ2—£LL2ll 

-TOP'  Cdy  £JC  /?7--~7~~ _ /  •'^/Cy  /  S'/fS  5~-  /Q  *?»  V  _ 

/J  uPr -.  /'"h r  c  y  ■  /I  /  4->^-y\ _ A  y  /  o  za^\ _ /''• / /  C?^F>  \  7'?  f  .c., j>c>\ 

-  •  C  /  Choi's  c ?  f-  Z^7-\  r>  tf  .-~q‘/  ^ 

W-r  u/.r-  .  •  g_QvM-)  c  _ 


9  <C  />Z^ 
\^CA~f 
!  ~*>  C 
/£ 


A-  C-A- 
7Z-  *7,  <?£> 


>f°Q/vy(f  ty-5Q 

"  </ 

>/  oc.trn/  i/  f‘° 

"  //  7>Q 

(•c%rr  j)  7'/> 

./■  //■’Z*’ 

/'  J  w 


WELL  VOLUMES 


+!:y  sc  ,*  yy~yy  TioWr^ 


A  /  CT^?  \  7'?  /  '  -'  <^\ 

1  f  fW  ^  ^  ‘-ftrS 


g  v'-f.VfT 


7  ^  6- 


C  t  (  r  r  ^ 


('  t  =•  v\ _ /-  ('fj'yc')  -1  7  (  ■’’  ~>  ■ 


AllSt 


v%l  ■■  7 


/7^-VO 


71 


-3  c  &./tc^ 


;■  z'6'' 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  5~ ^  A-J~i jf  /<£>(.  a  .  r  Tt~  3TW&fTr\ 

WELL  NUMBER  (LOCATION) :  5W  sn _ <//■<-  fgjj/ 

DATE/TIME:  (7  vVw  <?  ->  /  I  ;  *^7 


OATE/T I  ME : 
WATER  LEVEL: 


TOTAL  WELL  DEPTH: 


SAMPLE  PARAMETERS  >^/>/ 


WELL  VOLUME (For  2  "  Wall,  0.165  gal/ toot) 
r  ADDITIVE:  AS&rtff  ;  i/  ’  C_ _ 


PROCEDLRES/EQU I PMENT :  o?*-r*4.«/  r*e  B 


~r>  t>.  >r~r  ^V-S  iV*1/, 


'rsT/Z-  /V  <2,/^ 


*-/AC- C  >  £  F~ aJ  &  l'  /Opr r 


rot  i  s  r-//o  ~tf  ~  'tftftf-rtrut  rtf  Sr?* 


'■  ?A'£  pr  tf f*~rtfr tf 


t  r,rrc  c 


<"C  "Tic*-' 


l>A '  O-  u_,  ~  f  v>  i  (  .  /_  I'/ fly  ~l  «■  U  f  /v  Cf<rrA~  .  < 

fGJJ.wr/J'  ^  .  .  \ 

C  r ("  Tr  A 

r  cr\ 


r^j  ^ 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


FEBRUARY/MARCH  SAMPLING 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 

PROJECT  TITLE:  ^ 

l(e^> 

WELL  NUMBER  (LOCATION): 

1  /  L-t 

)F  ^4-\ 

OATE/T 1  ME :  "ZL  PT-*, 

->'?  <:  \  ooN 

t  /  unfair  r~ 


vr 


Tlwg/gaM  No.  Cumulative  Volumes  1  )  Water  Color  Turbldl  ty  pH  Conductivity  (xnhos) 

^  /9°C- 


3> 


✓\  £0  'y.UZ  (£ 


"  >3*?  -Z-Bo  (g 


TOTAL  VOLUME: 


COMMENTS: 


_  WELL  VOLUMES 


A  irT'£<i  O'&rAn*' C-  ,»  ,t  ,-z  Af'^J 


V~7*£  •  ^  /  ft  r 


'  / 


GROUNDWATER  SAW»LE  WITHDRAW  RECORD 

PROJECT  TITLE: 

WELL  NUMBER  (LOCATION):  />1  l;  -  V/ _ 

OAT6/T11*  : 

WATER  LEVEL:  C.  3  '  TOTAL  WELL  OEPTH:  /#<?  WELL  VOLUME:  /Z7rt«/(Fof  2  •  Well,  0.165  gol/foot) 


-  -  ' 

SAMPLE  PARAMET3:  A  iV.  :c _  /OOITIVE:  V  C- 


PROCEOURES/EOU IPMENT : 

^  S>c 

.s"  i>-fV  i'ct/'s' — A 

\y  o  !  <s  c-P 

-P/'pry-  w<r  </ 

— Pur  /O 

^  /~ytrL* c-A-errs 

-4r>  S**!*  hi/ />  ZS 

^  !  W  /  /•'vt  i/mvA 

/  f 

3  >^er  (/ 

\Jo  1  u  ***■  ec 

Tlma/Bal 1  No. 

Cumulative  Volumes  (  ) 

Water  Color 

Turbidity 

pH  Conduct  1  v  |  ty  (  mhos  ) 

Mh*/ 3*0  c  $&^s/>,/0  j 

9^0  **  n-5  C-  CSlUrJm 

*95/  he  //.- 

3,5^/. 

>t°°nTV 

i.?A  /IfJ  /0Om#JL& 

!  So£ 

/■> 

r> 

-r.?7  /ao  c  //5 

is  (X 

7.5 

n 

J  * 

-f-W  /W'e  /3<? 

/S  /)f 

/OP 

/  ' 

d  /pa 

/S' 2  3, 

/2.S 

/> 

y  / 

i-.ff 

TOTAL  VOLUME:  /t2'£  f#*'' 

•  9. 

COMMENTS: 


,-5?f T^Ffm+  //?  -At- 


WELL  VOLUMES 


G-63 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


5  ^  AcP-g, 


well  NUMBER  ( LOCATION ):  > Myp  «-4  l-l  (  ^ _ 

OATE/TIME:  ^.'3° 

WATER  LEVEL:  4^5“  TOTAL  WELL  DEPTH:  !&■  0  WELL  VOLUME:  A  7/^tf(For  2  «  Well,  0.165  gal/foot) 
SAMPLE  PARAMETER:  0<£4+/>O-  S  AOOITIVE:  */*(!-.  _ _ 


SAMPLE  PARAMETER:  S _  AOOITIVE:  _ 

PROCEOIHES/EOU IPMENT:  /*?>4/Z.  t^r-  i/OirO"~£ 


Time/Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbidity  pH  Conductivity  (mhos) 


/wr/«AtO> 


PROJECT  TITLE: 


GROUNDWATER  SAKPLE  Wl THOR AW  RECORD 

f  TXI^ 


onn-Lt  wi  munnw 

2  C?(-/b 


WELL  NUMBER  (LOCATION): 
OATE/TIME: 


A _ /&  o  £ 


WATER  LEVEL:  3  '  TOTAL  WELL  OEPTH:  /?•  L  /  WELL  VOLUME:  _  (For  2  "  Well,  0.165  gal/ foot) 

SAMPLE  PARAMETER:  /)  U^C./  // t/^C  a,  *  3  0t  23  AOQITI VE:  V  V _ 


y*7  #vj  o'J' 

j  utp  ty#/ 

~^~7 - - -  - 

- 

Time/Ball  No. 

Cumulative  Volumes  (  ) 

Water  Color 

Turbidity 

pH  Conductivity  (unhos) 

10/  S 

St/rh*-1  co 

/*?.o  'c.  cf  j> 

/ftt 

ZL.SyJ- 

Cr<//3//< 

y>/oo 

£00  / 2. 0°c  Co  " 

/nr 

S.O 

/<> 

/Zs'c.  Co  " 

iot  9 

7  s 

S? 

s  s 

s.  tC  /.  3-  Sc.  />  " 

/A 

/<?  o 

ss 

-rv<r  /Zj  £s  '' 

//&  5 

/2S" 

/J 

jj 

S./C  /3‘S  Cs  " 

TOTAL  VOLUME: 

WELL  VOLUMES 


COMMENTS: 


SArv^-pcJT, 

"TlrtUt  1  (  Oo 

- P^rM 

-T  * 

GROUNOWATER  SAMPLE  Wt THOR  AW  RECORD 


GROUNDWATER  SAMPLE  WITHDRAW  REOORD 


_r J7W  Ffl  2  C  96-/1 


PROJECT  TITLE:  _ 

WELL  NUMBER  <  LOCATION):  ^  '  *j/_  °f  /  f~  V 

OATE/T1MF:  _ £  /z.c/g>  //AO 

WATER  LEVEL:  /■  V£  TOTAL  WELL  OEPTH:  _  WELL  VOLUME: 

SAMPLE  PARAMETER:  /OOITIVE: 


_  (For  2  "  Well,  0.165  gal/foot) 
~/Vdrlt  /  *C 


PROCEDURES/EQU IPMENT: 


/$*■  {  yUtrf  t/'nhr^<.  C  d  C.  )■> 


Time/Ball  No. 

Cumulative  Volumes  (  ) 

Water  Color 

Turbidity 

pH  Conductivity  (unhos) 

//  3  y 

■tvir  s£e  u~**C*a 

/?•**  //*£.  /  So  t  ' 

)!  S3 

A  LKjQtn/ ~  6/.£>c^JL- 

'*'•//<;(,&/)  />/°° 

£.$!  ro'c.  /  5o  " 

S-o  ^ 

>  > 

ff 

£.  i°f  /n  /3d  " 

/ 

// 

n't  /3S" 

/2  3*/ 

/<?.o 

/; 

// 

5/t0 //*c  /  3l£  » 

S.?Q  //c  /IS  " 

//c.  /3s  •' 


TOTAL  VOLUME:  _ 

#  _  WELL  VOLUMES 


COMMENTS: 


GROUNDWATER  SASPLE  WITK3RAW  RECORD 


PROJECT  TITLE:  *5*  "7  <o  ~  /  G _ 

WELL  NUMBER  (LOCATION):  VN^  1  /  7^  ^2^  C> _ 

DATE/TIMf :  ~2L  U  EJL  '  T.-& 

WATER  LEVEL:  _  TOTAL  WELL  OEPTH:  _  WELL  VOLUME:  _  (for  2  "  Well,  0.165  gal/  foot) 

SAMPLE  PARAMETER:  A  /  /I  /'4-i  >  /OOITIVE: 

PROCEOURES/EQU IPMENT :  y  «;  r-  v ^  /  -  V  <-•  4^»  r _ 

_ ft  A  <//  f-ec-J  A  f  t  *1  _ 

I  ,\J  r  \  »  \-^V\  k  a  ^  p\*r-  v^ixAcr  '. 


TOTAL  VOLUME: 


WELL  VOLUMES 


COMMENTS: 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


A  r-'-.  -i 


WELL  NUMBER  (LOCATION):  "SaW 

OATE/TIME:  T  t"  ‘V  /  L-  I  ' 


Vr5*T-.  C* 


WATER  LEVEL:  _  TOTAL  WELL  DEPTH:  _  WELL  VOLIWE:  _  (For  2  "  Well,  0.165  gal/ foot) 

SAMPLE  PARAMETER:  fU /  C  C.  h\/ P  e__  A  1  It*  AOOITIVE:  ^  3  <L~ _ 

PROCEDURES/ EQU I PMENT :  u,n  f  h  rA  <>  n  &£& . /tf>  r  riA  ,.j  / 


TOTAL  WELL  DEPTH: 


PROCEDURES/EQU I PMENT : 


'r  /-,  A  Ke%. 


f  /ll 


GROUNDWATER  SANPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  3  &7C-IC 

WELL  NUMBER  (LOCATION):  S  U-  /oL _ 

DATE/TIME:  ill  A?  1/3  0 _ 


DATE/TIME: 
WATER  LEVEL: 


SAMPLE  PARAMETER: 


TOTAL  WELL  OEPTH: 


WELL  VOLlWfc :  _ 
AOOITIVE: 


(For  2  "  Well,  0.165  gal/ foot) 

^  ,  e>^ 


PROCEOURES/EQUIPMENT:  2.  /  S  -  •*  A  'jTe>/<C/^\  //'/  C,  //  &  e.Cy/>Cy 


■&-o  y-c  S 


Time/Bail  No.  Cumulative  Volumes  (  )  Water  Color  Turbidity  pH  Conductivity  (unhos) 


^  Jj/c^*CKkn>S  /)/**<>  /'/|  CJaltt 


WELL  VOLUMES 


/h  *£■  Sno<s  -/-(( 


G- 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  _ J 

WELL  NUMBER  (LOCATION): 


~7A 

/3 

7  /a /s' 


OATE/T I MF :  dt£J>L/jL-L  LzLlI 

WATER  LEVEL:  _  TOTAL  WELL  OEPTH:  _  WELL  VOLUME:  _  (For  2  "  Well,  0.165  gal/foot) 

SAMPLE  PARAMETER:  ^  L/&  C- _  ADDITIVE:  /^°  <V 

PROCEOURES/EQU IPMENT :  ^  (~J ?  tL 

3  T^b  .  S>r<z^~--r  /a, To -  _ 


Time/Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbid! ty  pH  Conductivity  (uwhos) 


0h~>n  TAt 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 

PROJECT  TITLE:  sy/ir/J  &  c  jC-/t 

WELL  NUMBER  (LOCATION):  /M  5  p- _ 

OATE/TIME:  ;AA?  Pol 

WATER  LEVEL;  V./.J  '  TOTAL  WELL  DEPTH:  7-  V  WELL  VOLUME :  _ 

w.  W  //  /  /7/a 


WATER  LEVEL:  "  TOTAL  WELL  DEPTH:  7<  Y  WELL  VOLUME:  _  (For  2  *  Hell ,  0.165  gal/ foot) 

SAMPLE  PARAMETER:  ^ (/ £*-//•/ ^ _  AOOITIVE:  ^or\f  ¥  C _ 

/  /* //  J  -  y  .  SI 


a/vrtc  rnnnncitR.  ^  t  y  **  •  •  •  *  ^  •  _  _  _  _  _.  _ 

PROCEDURES/EQUIPMENT :  Sit  .  /  /  ^  C o  ^ ~2jL 

o  r  c./  4cjy  3  osc//  t/t _ 


Time/Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbidity  pH  Conductivity  (umhos) 

■«•  _  _  _ _  _  _  ‘ 


_____  /<?  °r  ?J&  " 


✓  2/?  yXtAi.:/  0.5  5r^  C-rc.<f/g//(  s>/0Mo  C.&1  ‘t.Sc  A 


/P  4*7 


/O.o  y * 


/2-S" 


C.xl  IS  y60  yy 


C.U  7-ocy  " 


<'31  J.rl  %*  " 


TOTAL  VOLUME 


WELL  VOLUMES 


COMMENTS: 


■*'•  y?/*c _ / 2  J  3L 


GROU NOWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE;  (~Z-(siy  -'C) _ _ 

WELL  NUMBER  (LOCATION):  A*(/t/.*T/  ('h S’* £  3^ _ 

OATE/T I  HE  :  5  /VAftCrf  f  7  /  /Z  CO 

/5^VWATER  »-EVEL:  </ /?  TOTAL  WELL  OEPTH:  _  WELL  VOLUME:  _  (For  2  "  Wall.  0.165  gal/»oot) 

SAMPLE  PARAMETER:  /4/o  r  ^  AyJcr _  AOOITIVE:  4*  _ 

PROCEDURES/EQUIPMENT:  j_£_  _ 

UJ?/I  — £%/•  r*i  r*1  e-i-ee :<  -  4?  f 


BWjSM 


Time/Ball  No.  Cumulative  Volumes  (  )  Water  Color 


1-  \ 


TOTAL  VOLUME: 


COMMENTS: 


WELL  VOLUMES 


Md 


3 


PROJECT  TITLE: 


GROUNDWATER  S  ASP  IE  WITHDRAW  RECORD 


s  7^  F' 


WELL  NUMBER  (LOCATION): 
DATE/TIMC  yj(3. 


A  l/-  5  V 

ZHEML 


h£M. . 


WATER  LEVEL:  ?■  i  '  TOTAL  WELL  DEPTH:  <  ?■  5  ^  WELL  VOLUME:  _  (For  2  ”  Well,  0.165  gol/foot) 

SAMPLE  PARAMETER:  /)  7  /{  /  V'  l3f)  O' _  AOOtTIVE:  Sl/cDsy*  ^ _ 

PROCEDURES/EQUIPMENT :  /7  -e.  I  /  /)j  /?  uJJ  3  £/<  //  L/u  l  c/ O  ^lLL 


6 


Time/Ball  No. 

Cumulative  Volumes  ( 

)  Water  Color 

Turbidity  pH  Conductivity  (wnhos) 

Su  yf*~c*c. 

1 

* 

//‘c  Q-Sc?  cts*/**-} 

Aj/oziA _ t± 

/35X 

/^°s  .  s.o  " 

1 

> 

vT 

> 

> 

i-olf  vJ  *C  2,0  £>  " 
o  v S5  O'c  3l/0  " 

iH'i* 

3-S 

/} 

/} 

/J-6  a/o  J> 

/&.a 

5.0  0  /J.S'cZlO  " 

/^3ZL 

>2.s 

SJ 

S.o *  3/*  "fc 

/‘/2  b- 

JJ.O 

sJ 

> sJ 

V53-  ZZo  » 

TOTAL  VOLUME: 

f 

WELL  VOLUMES 

COMMENTS: 

/y  V5 

/?.* 

A  /? 

v-?l  /a. 5  2  IS  /; 

c 


a 


» 


APRIL  SAMPLING 


i 


t 


a 


GROUNDWATER  SAMPLE  WITHORAW  REOORO 


PROJECT  TITLE: 


WELL  NUMBER  (LOCATION):  ~  1  >  ( _ _ 

OATE/TIME:  l  <4  Ar^J  r  i  1  -VCl _ 

WATER  LEVEL:  IM'L'Im"  TOTAL  WELL  OEPTH:  'ZjJ.Z-7  WELL  VOLUME :  /.  (oQ  (For  2  "  Well,  0.165  go l/foot) 


SAMPLE  PARAKTER:  _ 

PROCEOURES/EQU IPMENT : 


ADDITIVE: 


Time/Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbldl 


H  Conduct Ivl tv  ( imbos) 


COMMENTS: 


COMMENTS: 


GROU NOWATER  SAMPLE  Wf  TtCRAW  RECORD 

PROJECT  TITLE:  _ 

WELL  NUMBER  (LOCATION!:  -  14 _ 

oate/tim:  :  _ 

WATER  LEVEL:  TOTAL  WELL  DEPTH:  ft.. 7.)  WELL  VOLU4E:  O-  ~54.  (For  2  M  Wall,  0.165  gal/ foot) 

SAMPLE  PARAMETER:  _  AOOITIVE:  _ ' 

PROCEDURES/EQU IPMENT :  _ 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 

PROJECT  TITLE:  5  0)  ArT?> _ 

WELL  NUMBER  (LOCATION):  A A  *J  U  _ 

OATE/TIML;  /  U  hpeif  S?  1  /  /C&O 

WATER  LEVEL:  'j-bO  TOTAL  WELL  OEPTH:  "Zj.  %  WELL  VOLUME :  /.  (For  2  «  Well,  0.165  gnl/foot) 

SAMPLE  PARAMETER:  A-t'JtO/J S  gyr^ArTT  AOOITIVE:  _ 1 

PROCEOURES/EOU IPMENT :  '—r'Frv  nJ  '7Z.M,  *■/? 


Tlme/8all  No*  Cumulative  Volumes  (  )  Water  Color  Turbid  I  tv  pH  Conductivity  (uwhos) 


H.^5  @  (U* 


£?/  7  p 


JL 

HMl 

38  e  n 

iA _ 

H*z- 

‘tO  <?  17 

TOTAL  VOLUME: 


COMMENTS: 


WELL  VOLUMES 


GROUNDWATER  SAVPIE  WITHDRAW  RECORD 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


S'SAFB 


WELL  NUMOEn  (LOCATION):  /VW  c/ -T" 


¥- 


foot) 


DATE/T I  HE :  /£>  Apr,  /  <17  /  rfOO 

WATER  LEVEL:  TOTAL  WELC^O^TH:  /$&!  WELL  VOLUME:  /•  S^>(For  2  "^ell,  0.165  gal/ 

SAMPLE  PARAMETER:  0</s~  AOOITIVE 

PROCEOURES/EQU IPMENT :  - /-yi  ,'/£r _ 


Time/Ball  No.  Cumulative  Volumes  (  ) 

Water  Color  Turbidity  pH 

Conductivity  (unhos) 

5tfz— 

I  /o°  fit*;  v 

<\&*w 

70  <6>'r 

J5-M? 

— ~ZP.  ^g.  /S: 

TOTAL  VOLUME:  _ (S 

t  _ _ WELL  VOLUMES 

COMMENTS:  _  _  _ 


C,!/  CAo  6t? _ $1 _ 

_ / _ 

rMyy^L.  /,T^S~T 1 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 

PROJECT  TITLE:  <Cvl  _ 

WELL  NUMBER  (LOCATION):  Mw  J  ^  l  4v(/r\ C/t.t  U _ 

OATE/T I  ME :  l  tp  ApF  I  )  /DT  r-, 

WATER  LEVEL:  TOTAL  WELL  OEPTH:  fc -T^  WELL  VOOME :  U<J_  (For  2  «  Mall,  0.165  gal/foot) 

SAMPLE  PARAMETER:  Fr-Lr* *  c  A0C*TIVE:  (3,  l/ T  _ _ 

PROCEOURES/EQUIPMENT:  Te£t  ~  /v  hxfV/- _ 


Tima/Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbidity  pH  Conductivity  (uwhos) 

_ _  _ _  _  _  L-5S~  Log  g>  i 


GROU NOWATER  SAMPLE  WITHDRAW  REOORO 

PROJECT  TITLE:  5Q/QP*? _ _ 

WELL  NUMBER  (LOCATION):  _ _ 

OATE/TIK:  in :  D\> _ 

WATER  LEVEL :t^O  ^ TOTAL  WELL  DEPTH:  /Sip?  WELL  VOLUME (For  2  "  Well,  0,165  gal/(oot) 


SAMPLE  PARAMETER:  €fr 
PROCEOURES/EQUIPMENT: 


ADDITIVE: 


Tlae/Ball  Mo.  Cumulative  Volumes  (  )  Water  Color  Turbidity  pH  Conductivity  (unhos) 

_  _  _  _  hao  \l\q@\S'Q> 

_  _  _  £iIP  J _ \hhi ejs-o 

_ ±o  JuWi _ && _ 


TOTAL  VOLUME: 


7^ 

-Z-U 


WELL  VOLUMES 


COMMENTS: 


MOo  -  o 


V«-<_  ( Oj  o<^ 


In  -r. 


GROUNDWATER  SAKPlE  WITHDRAW  RECORD 


PROJECT  TITLE:  fidArs> _ _ _ 

WELL  NUMBER  (LOCATION):  /flfV/  cj'i  S)A/Q  ^  /?/) 

DATE/TIME:  Z-'Z.  Afx~l  >  %~7  /^'QO 

WATER  j^va.;  /.2ff  '  TOTAL  WELL  DEPTH:  ZZ.  WELL  VOLUME :  ~5  ."73  (For  2  "  Well,  0.165  gat/foot) 


SAMPLE  PARAMETER:  _t 
PROCEDURES/EQUIPMENT 


ADDITIVE: 


Tlme/Batl  No.  Cumulative  Volumes  jytO-  Water  Color  Turbid  I  ty  pH 

^  s\p~-  do&iS'C— 


OrAl*- 


TOTAL  VOLUME 


COMMENTS: 


_  WELL  VOLUMES 

*  oo 


i 


G-83 


GROUNDWATER  SAMPLE  WITHDRAW  REOORD 

PROJECT  TITLE:  £X&££> _ 

WELL  NUMBER  (LOCATION):  _ 

OATE/TIME:  fyn\ 

WATER  LEVEL:  TOTAL  WELL  DEPTH:  \  ^iO^WELL  VOU>€:  *.34  (For  2  «  Well,  ofr»5  gal/ foot) 

SAMPLE  PARAMETER:  _  AOOITIVE: 

PROCEOURES/EQUIPMENT :  VOr^  ijA _ _ 


Time/Ball  No.  Cumulative  Volumes  ( 

)  Water  Color  Turbidity  dH  Conductivity  (unhos) 

(Ai-VS*>$ 

^.4t> 

km  €>  \3.7 

- . . . . OiAo^ 

_  so  HUrt 

uap 

2m  @  l'V'7 

.  4<? 

<o.Ol 

i'??  £.1  •*>.-? 

t,o¥- 

<?  l^lb 

TOTAL  VOLUME: 

t 


-A  C^Q  ,^P£o~[U>r<[ 

^  ^ -  WELL  VOLUMES 


Ca!_ _ 

_  I 


COMMENTS: 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 

PROJECT  TITLE:  \S  A tF  B _ 

WELL  NUMDER  (LOCATION):  KAvAl  -  'f>Q _ 

DATE/T I  Hi :  1 _ <  :  IQ _ 

WATER  LEVEL:  'Z-  °l  TOTAL  WELL  OEPTH:  /S.*77  WELL  VOLUME:  For  2  "  Well,  0.165  gel/foot) 

SAMPLE  PARAH-TER:  Alibis.  £V  A^crf-  ADDITIVE:  _ ' 

PROCEDURES/EQU I PMENT :  7>-P  ^  _ 


ft 


Tfme/Ball  No.  Cumulative  Volumes  Water  Color 

Turbid  1  ty  pH 

Conductivity  (imhos) 

if-tz. 

&C  -  3lO  /L>tfv«  - 

h  QrAt^.  _ 

4.2.V 

/  5~  ' 

/Z  CrAr— 

V-3.1 

/S' 

7o 

/5* 

TOTAL  VOLUME: 


t 


WELL  VOLUMES 


^ O 


COMMENTS: 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


WELL  NUMBER  (LOCATION):  K>\ W 

OATE/TIMC:  K  Aar-,‘1  Kl  / 


•  * 

WATER  LEVEL:  U-  TOTAL  WELL  DEPTH:  ct.  V  WELL  VOLIHE :  0.1^  (For  2  "  Wall,  0.165  gal/ foot) 


SAMPLE  PARAMETER:  _ 

PROCEOURES/EQU IPMENT : 


AOOITIVE: 


.f  \ 


Tlwe/Ball  No.  Cwulatlv*  Volumes  (  )  Water  Color  Turbid  I  ty  pH  Conductivity  (umhos) 

_  _  _  _  _  jj&oo  13* 

_  9  CaL _ 42^ZSssJ3_ 

_ IX _ _ USS  -  &OP  12* 


■  _ 2 

.  ks?  5. 


TOTAL  VOLUME: 


COMMENTS: 


WELL  VOLUMES 


G-86 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  APIS. _ _ _ 

WELL  NUMBER  (LOCATION):  >M.rJ  -  *57— _ _ 

OATE/TIMF  Apr:  i  Z2 

WATER  LEVEL:  jLl  TOTAL  WELL  DEPTH:  ^-7  WELL  VOLUME:Dj?3^  (For  2  "  Wall,  0.165  gal/toot) 

SAMPLE  PARAMETER:  f'Y'T ^  Aa/lQAJS _  AOOITIVE:  _ 

PROCEDURE S/EQU I PMENT :  ru/^  ^V7~7  (-* 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  S  Q  _ _ 

WELL  NUMBER  ( LOCATION) :  /\A  W1  zJ2L^t _ _____ 

OATE/TI*:  _ /  S  4f>r! !  2-7 _ 

WATER  LEVEL:  _ ^  TOTAL  WELL  OEPTH:  lO.L'J  WELL  VOLUME:  ).Of  (For  2  “  Wall,  0.165  gal/ toot) 

SAMPLE  PARAMETER:  _  AOOITIVE:  _ _ 

PROCEDURES/ EQUIPMENT:  _ _  _ 


T Ime/Ball  No.  Cumulative  Volumes  {  ) 

-  - Vi.^, _ 

_  ?J± 

_  1 0 


Watar  Color  Turbidity  pH  Conductivity  (unhos) 


^  IH.S 


-2d  _jffp  0  BiO 


TOTAL  VOLUME; 


WELL  VOLUMES 


COMMENTS: 


GROUNOWATER  SAMPLE  WITK3RAW  RECORD 


PROJECT  TITLE:  7?  A  A 


WELL  NUMBER  (LOCATION):  A\vnJ  -  _ _ _ 

DATE/TIME:  "Z-~Z-  Apr-1  I  _ . 

WATER  LEVEL:  I Q.~b  TOTAL  WELL  OcPTH:  /?.5/  WELL  VOLUME:  /SZ-^(For  2  ”  Moll,  0.165  gol/loot) 

SAMPLE  PARAMETER &)  F  yf-r  ^  Aaio/LS _  /OOITIVE^V) _ _ _ ; _ 

PROCEDURES/EQU 1PMEMT :  ^A/^  ^T*?frL  O*/ )  Ua/TJL.  S.  STTf^C/i^ 


Time/Ball  No.  Cumulative  Volumes  (  )  Water  Color 

Turbidity  pH 

Conductivity  (umhos) 

^07 

s</  Q  &.sr 

1  o 

t/.ll 

S'*  V.I.S' 

~Z~  o 

v% 

T.  ( 

5«o£. 

Sfo  P  o^> 

5^7 

52,  /2  -  ? 

* 

TOTAL  VOLUME:  '5.7 _ 

t  T,  1  WELL  VOLUMES 

COUNTS:  _ _ fc.qT.<? _ f?T^  .  .  ■ 

OTts  oi'L-n. 

G-89 


-I 


GROUNDWATER  SAMPLE  WITVCRAW  RECORD 


PROJECT  TITLE:  _ 

WELL  NUMBER  (LOCATION):  *SV/J  f  Q _ 

QATE/TIME:  ' i]  April  S  7  /‘i^OO 

WATER  LEVEL:  _  TOTAL  WELL  DEPTH:  _  WELL  VOLUME:  _  (For  2  «  Well,  0.165  gal/(oot> 

SAMPLE  PARAMETER:  _  /OOITIVE:  _ • 

PROCEDURES/EQUIPMENT:  _ 


Time /Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbidity  pH  Conductivity  (umhos) 

_  _  _  _  S~E?  £  11V 


TOTAL  VOLUME:  _ _ 

f  _ _ WELL  VOLUMES 


COMMENTS: 


GROUNDWATER  SAMPLE  Wt  TKCRAW  RECORD 


PROJECT  TITLE:  A-Pv?> _ 

WELL  NUMBER  (LOCATION):  <£  vJ  U _ 

DATE/TIN;:  I  4  (-’■  \  ft '7  ^/\100 

WATER  LEVEL:  _  TOTAL  WELL  DEPTH:  _  WELL  VOLIWE:  _  (For  2  ■  Well,  0.165  gal/foot) 

SAW’LE  PARA»CTER:  _  AOOITIVE:  _ • 

PROCEOURES/EQUIPMENT :  _ 


- 

Tlme/Ball  No.  Cumulative  Volumes  ( 

)  Water  Color  Turbidity 

pH 

Conductivity  (mhos) 

( q.«U -  'A'U?  P  rf'C 


TOTAL  VOLUME:  _ _ 

I  _  WELL  VOLUMES 


COMMENTS: 


CROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE:  FtS> 

WELL  NUMBER  (LOCATION):  3  vQ  )' 


DATE/TIKE: 


l«  V 


WATER  LEVEL:  _  TOTAL  WELL  DEPTH:  _  WELL  VOLUME:  _  (For  2  "  Wot  I,  0.165  gal/foot) 


SAMPLE  PARAMETER:  _ 
PROCEOURES/EQU I PMENT : 


ADDITIVE: 


Time/Ball  >io.  Cumulative  Volumes  (  )  Water  Color  Turbidity  pH  Conductivity  (iwbos) 

_ jLik  -JlL.  @.t^\  .rc- 


TOTAL  VOLUME: 


COMMENTS: 


WELL  VOLUMES 


OlSo 


°7L/  ? 


G- 92 


GROUNDWATER  SAMPLE  WITHDRAW  RECORD 


PROJECT  TITLE: 


.0  Arr~p 


WELL  NUMBER  (LOCATION): 


DATE/TIME:  _ 

WATER  LEVLL:  _ 

SAMPLE  PARAMETER: 


TOTAL  WELL  OEPTH: 


WELL  VOLUME : 
ADDITIVE: 


(For  2  "  Wall,  0.165  gal/ foot) 


PROCEOURES/EQU IPMENT: 


Tlme/Ball  No.  Cumulative  Volumes  (  )  Water  Color  Turbid  I  ty  pH  Conductivity  (unhos) 


r 


APPENDIX  H 

CORRESPONDENCE  WITH  REGULATORY  AGENCIES 


Center  for  Environmental  Measurements 


November  3,  1986 


State  of  North  Carolina 

Department  of  Natural  Resources  and  Community  Development 

Northeastern  Region 

P.0.  Box  1507 

1424  Carolina  Avenue 

Washington,  NC  27889 

ATTN:  Mr.  Willie  Hardison 

Acting  Ground-Water  Supervisor 

SUBO:  Well  Construction  Permit  No.  95-013 l-WM-0108 
Seymour  Johnson  AFB,  Goldsboro,  NC 
RTI  Project  No.  2676-16 

Dear  Mr.  Hardison: 

This  transmittal  summarizes  my  telephone  conversations  with  the  State  this 
morning  regarding  our  findings  of  subsurface  conditions  in  the  flood  plain  of 
Stoney  Creek  at  Seymour  Johnson  AFB  and  related  monitoring  well  design  consider¬ 
ations.  The  subsurface  conditions  encountered  to  date  within  pilot  holes  In  the 
flood  plain  can  be  summarized  generally  as  follows: 


Approximate  Depth  Below 
Land  Surface _ 

0  to  10  feet 


1  to  2  feet 


10  feet 


10  to  24  feet 


24  to  34  feet 


34  to  74  feet 


General  Description  of  Conditions 


Medlun  to  coarse,  slightly  silty 
tan  to  brown  sands 

Water  table 

Several  Inches  of  subrounded  fine 
to  coarse  gravel 

Fine  to  very  fine,  black  to  dark 
gray  sands  with  silty  clay  lamina¬ 
tions  (Assumed  top  of  Black  Creek 
Formation) 

Laminated  dark  gray  to  black  silty 
clays  and  sands 

Dense,  dark  gray  silty  clay 


(Note:  Deep  pilot  hole  terminated  at  74.5  feet,  still  within  dense  dark 
gray  silty  clay  unit,  and  grouted  back  to  land  surface.) 


p  Post  Office  8ox  12194 


H-1 

Research  Triangle  Park,  North  Carolina  27709 


Telephone:  919  541-6000 


Willie  Hardison 
November  3,  1986 
page  2 


It  is  our  opinion,  based  only  upon  observations  of  the  lithologic  samples 
collected  thus  far,  that  the  surf  Ida!  aquifer  In  the  flood  plain  of  Stoney 
Creek  may  be  composed  of  two  transmissive  zones  (one  from  ground  surface  to 
approximately  10  feet  and  the  second  below  10  feet  to  approximately  24  feet). 

Of  these  two  zones,  we  are  currently  assuming  that  the  lower  zone  is  less  trans¬ 
missive  of  potential  contaminants  because  of  its  stratification  with  silty 
clays.  Although  this  condition  may  change  in  other  locations  of  the  flood 
plain,  we  believe,  at  this  time,  that  the  best  procedures  to  follow  for  well 
installation  would  be  as  follows: 

1.  to  install  one  set  of  nested  wells  in  an  area  immediately  downgradient 
of  one  of  the  landfills  that  borders  Stoney  Creek  (Landfill  No.  4). 

One  of  the  nested  wells  would  be  set  only  in  the  upper  sand  zone  (from 
approximately  1  to  10  feet).  The  second  adjacent  well  would  only  be 
open  to  the  lower  zone  (from  approximately  12  to  24  feet)  and  the 
upper  sand  zone  would  be  sealed  off  in  this  second  well. 

2.  to  install  remaining  downgradient  wells  in  upper  sand  zone  only; 
recognizing  that  in  a  later  stage  of  investigation  (depending  on  the 
results  of  this  study)  it  may  be  desirable  to  consider  Installing 
additional  wells  In  the  lower  sand  zone. 

3.  to  Install  the  wells  In  the  upper  sand  zone  so  that  the  screen  will  be 
above  the  present  shallow  water  table  (as  detailed  in  the  attached 
diagram) . 

4.  to  forego  the  installation  of  any  monitoring  wells  within  the  flood 
plain  with  long  (20  foot)  well  screens  to  avoid  the  possible  effects 
of  dilution  on  water  quality  results. 

5.  to  forego  the  Installation  of  any  deep  wells  beneath  the  dense  silty 
clay  stratum  at  this  time.  On  the  basis  of  the  thickness  and  lith¬ 
ology  of  this  clay  stratum,  it  is  presently  felt  that  such  a  deep 
monitoring  well  would  be  unnecessary  as  most  of  the  measurable  effects 
of  the  landfill  will  be  observed  in  the  surficial  aquifer.  It  is 
anticipated  that  any  productive  water  bearing  sands  that  exist  beneath 
this  clay  stratum  principally  receive  recharge  from  remote  areas 
relative  to  the  sites  under  investigation. 
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It  is  my  understanding  from  talking  with  Mr.  Laymon  that  a  variance  for  our 
monitoring  well  permit  is  not  required  in  this  instance,  and  that  this  trans¬ 
mittal  is  primarily  provided  to  document  what  I  described  to  you  by  telephone 
today.  As  you  are  aware,  we  are  actively  involved  in  the  drilling  operation  at 
Seymour  Johnson  AFB  at  this  time.  Should  you  have  any  questions  or  comments 
about  this  transmittal,  we  would  be  happy  to  resolve  any  issues  by  telephone.  In 
order  to  avoid  delays  in  the  field  program. 

Thank  you  for  your  consideration  in  this  matter. 

Sincerely, 

W.  Joseph  Alexander 
Project  Leader 

/bsb 
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Center  for  Environmental  Measurements 


October  20,  1986 


TO  WHOM  IT  MAY  CONCERN: 

SUBJ:  RTI  Project  No.  432U-2676-16 

USAF  Contract  No.  F33615-83-D-4010 


Mr.  Scott  A.  Guthrie  is  employed  by  the  Research  Triangle  Institute 
and  is  currently  working  on  an  environmental  study  related  to  ground- 
water  at  Seymour  Johnson  Air  Force  Base  in  Goldsboro,  NC.  As  such,  he 
is  collecting-data  about  wells  and  water  use  in  the  area  surrounding 
Seymour  Johnson  Air  Force  Base  in  order  to  help  us  understand  more 
about  the  ground-water  flow  system  in  this  area.  Data  obtained  under 
this  request  will  only  be  used  for  this  specific  evaluation  purpose. 

As  Mr.  Guthrie's  Supervisor,  and  as  Project  Leader  for  this  study 
for  the  U.S.  Air  Force,  I  would  be  happy  to  answer  any  questions  you 
may  have  regarding  this  project  and  our  specific  requests  for  data. 

Thank  you  for  your  cooperation. 


W.  Joseph  Alexander 
Project  Leader 
Manager,  Hydrogeology  Dept. 
(919)  541-7025 


/bsb 

cc:  Capt.  Steve  Warren 

Seymour  Johnson  Air  Force  Base 
(919)  736-5556 


Rost  Office  Box  12194 
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Telephone:  919  541-6000 


FILE  COPY 


State  of  North  Carolina 

Department  of  Natural  Resources  and  Community  Development 

Northeastern  Region 

1424  Carolina  Avenue,  Washington,  North  Carolina  27889 


James  C.  Martin,  Governor 

S.  Thomas  Rhodes,  Secretary  DIVISION  OF  ENVIRONMENTAL  MANAGEMENT 


Lorraine  C.  Shinn 
Regional  Manager 


September  18,  1986 


Captain  Steve  Warren 
U.S.A.F.  Hospital/SGPB 
Seymour  Johnson  Air  Force  Base 
Goldsboro,  North  Carolina  27531-5300 

SUBJECT:  Well  Construction  Pe-  nit  No. 
95-0131-WM-0108 


Dear  Captain  Warren: 


In  accordance  with  your  application  received  September 
15,  1986,  we  are  forwarding  herewith  Well  Construction 
Permit  No.  95-0131-WM-0108  dated  September  18,  1986,  issued 
to  Seymour  Johnson  Air  Force  Base,  for  the  construction  of 
15  monitoring  wells  located  at  Seymour  Johnson  Air  Force 
Base,  in  Wayne  County. 


This  Permit  will  be  effective  from  the  date  of  its  issuance 
until  March  18,1987,  and  shall  be  subject  to  the  conditions  and 
limitations  as  specified  therein. 


If  any  parts,  requirements,  or  limitations  contained  in  this 
Permit  are  unacceptable  to  you,  you  have  the  right  to  an  adjudi¬ 
catory  hearing  before  a  hearing  officer  upon  written  demand  to 
the  Director  within  30  days  following  receipt  of  this  Permit, 
identifying  the  specific  issues  to  be  contended.  Unless  such 
demand  is  made,  this  Permit  shall  be  final  and  binding. 


Enclosure 


Sincerely 


Jam  Mulligan 
Regional  Supervisor 


RECEIVED 


cc:  W.  J.  Alexander  y/ 

Bob  Cheek 
Files 

PO  l507’  Washington  North  A  .irolS.i  27KS'M5t)7  Telephone  4|9  44<>mki 


SEP  23  1986 
HYDROGEOLOGY  DEPARTMENT 


An  Equal  Opportunity  Atttmwtivr  Action  Employer 


In  accordance  with  the  provisions  of  Article  7,  Chapter  87, 
North  Carolina  Statutes,  and  other  applicable  Laws,  Rules  and 
Regulations , 

PERMISSION  IS  HEREBY  GRANTED  TO 
SEYMOUR  JOHNSON  AIR  FORCE  BASE 

FOR  THE  CONSTRUCTION  OF  A  MONITOR  WELL/WELL  SYSTEM  located  at 
Seymour  Johnson  Air  Force  Base,  Goldsboro,  North  Carolina,  in 
Wayne  County,  in  accordance  with  the  application  dated  September 
12,  1986,  and  in  conformity  with  specifications  and  supporting 
data,  all  of  which  are  filed  with  the  Department  of  Natural 
Resources  and  Community  Development  and  are  considered  a  part  of 
this  Permit. 

This  Permit  is  for  well  construction  only,  and  does  not 
waive  any  provision  or  requirement  of  any  other  applicable  law  or 
regulation. 

Construction  of  a  well  under  this  Permit  shall  be  in  com¬ 
pliance  with  the  North  Carolina  Well  Construction  Regulations  and 
Standards,  and  any  other  State  and  local  laws  and  regulations 
pertaining  to  well  construction. 

This  Permit  will  be  effective  from  the  date  of  its  issuance 
until  March  18,  1987,  or  as  this  date  shall  be  amended  and  shall 
be  subject  to  other  specified  conditions,  limitations,  or 
exceptions  as  follows: 

1.  The  borehole  shall  not  be  drilled  below  the 

bottom  of  the  unconfined  aquifer  unless  a  well 
is  to  be  completed  at  a  greater  depth.  If 
monitoring  of  both  the  confined  and  unconfined 
aquifers  is  desired,  two  separate  wells  shall 
be  constructed. 
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2.  The  construction  materials  shall  be  compatible 
with  the  type  of  waste  being  monitored.  Thermo¬ 
plastic  casing  with  threaded  couplings  where  the 
threads  form  an  integral  part  of  the  casing 
shall  meet  or  exceed  all  the  specifications 

for  water  well  casing  as  classified  by  the  American 
Society  for  Testing  and  Material  ( ASTM ) . 

3.  Well  standards  require  that  wells  be  grouted  only 
from  land  surface  to  a  depth  of  twenty  feet,  except 
when  zones  or  strata  containing  mineralized  or 
polluted  water  are  encountered.  Monitor  wells  shall 
be  grouted  from  land  surface  to  a  point  near  the 
top  of  the  interval  being  monitored  in  order  to 
insure  that  the  sample  is  representative  of  the  zone 
being  monitored. 

When  it  is  desirable  to  monitor  zones  occurring  at 
depths  of  less  than  20  feet,  the  well  shall  be 
grouted  from  land  surface  to  within  two  feet  of  the 
top  of  the  screen  in  screened  wells  and  to  the 
bottom  of  the  casing  in  open-end  wells.  The  top  of 
the  screen  shall  not  be  above  the  mean  high  seasonal 
water  level. 

4.  The  casing  shall  be  installed  with  centering  guides 
to  provide  for  proper  "gravel”  envelope. 

5.  The  "gravel  pack"  shall  be  placed  around  the  screened 
wells  and  extended  approximately  one  feet  above  the  well 
screen. 

6.  In  "gravel"  packed  wells,  a  one-foot  clay  seal  shall  be 
placed  on  top  of  the  "gravel"  envelope. 

7.  The  well  shall  be  grouted  from  land  surface  to  the  ..top 
of  the  clay  seal. 

8.  All  identification  and  completion  requirements  of  the 
well  standards  shall  apply.  The  entrance  to  the  well 
shall  be  secured  with  a  lock. 

9.  The  well  shall  be  permanently  labeled  with  a  warning 
that  it  is  for  monitoring  only  and  not  to  be  used  for 
water  supply  purposes.  The  location  of  the  warning 
and  size  of  the  lettering  shall  be  eye  catching. 
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10.  All  data  including  well  construction  reports  (GW-1), 
water  levels,  water  analysis,  and  other  types  of  logs 
for  each  constructed  well  shall  be  submitted  to  the 
Department . 

11.  When  a  monitor  well  is  no  longer  useful  for  its 
intended  purpose  or  its  use  is  discontinued,  it 
shall  be  properly  abandoned  and  an  abandonment 
report  filed. 

12.  The  Washington  Regional  Office  shall  be  notified  24 
hours  prior  to  construction  of  the  monitor  well. 

13.  The  well  owner  shall  notify  the  Washington  Regional 
Office  upon  completion  of  the  monitor  well. 

14.  Prior  to  the  construction  of  the  monitor  well,  the 
well  location  shall  be  approved  by  the  Department. 


Permit  issued  this  the  18th  day  of  September,  1986. 
NORTH  CAROLINA  ENVIRONMENTAL  MANAGEMENT  COMMISSION 


Jinn  Mulligan,  Regi 
Division  of  Enviro 
B^jluthority  of  the 
Environmental  Management  Commission 


al  Supervisor 
ental  Management 


PERMIT  NO.  95-0131 -WM-01 08 
Aquifer  System:  Surficial 
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Center  for  Environmental  Measurements  September  12,  1986 

Washington  Regional  Office 

North  Carolina  Department  of  Natural  Resources 

and  Comnunity  Development 

P.0.  Box  1129 

Washington,  NC  27889 

ATTN:  Mr.  Jim  Mulligan 
Regional  Manager 

SUBJ:  Request  for  Monitoring  Well  Construction  Permits 
RTI  Project  No.  432U-2676-16 

Oear  Mr.  Mulligan: 

As  you  may  recall  from  our  March  26,  1986  meeting  at  Seymour  Johnson  Air 
Force  Base,  the  Research  Triangle  Institute  (RTI)  is  serving  as  the  contractor 
for  the  Air  Force  in  conducting  the  Phase  II,  Stage  2  investigation  on  the  base. 
The  purpose  of  this  Investigation  was  described  in  detail  by  the  Air  Force,  and 
the  sites  for  investigation  were  visited  during  our  meeting.  As  a  part  of  this 
Investigation,  RTI  will  oversee  the  Installation  of  14  shallow  (<  30  feet) 
monitoring  wells  within  the  surficial  aquifer  and  one  deep  (<  100  feet) 
monitoring  well  in  the  uppermost  productive  zone  of  the  Black  Creek  aquifer 
system.  The  actual  location  and  depth  of  the  wells  will  have  to  be  determined 
on  the  basis  of  conditions  encountered  In  the  field. 

The  basic  well  construction  requirements  specified  by  the  Air  Force  are 
indicated  in  Figure  1.  In  addition,  RTI  will  comply  with  well  construction 
standards  indicated  in  .0108,  (c)  of  the  N.C.  Administrative  Code,  Title  15, 
Subchapter  2C,  Well  Construction  Standards,  September  1,  1984. 

RTI  requests  the  Issuance  of  monitoring  well  construction  permits  for  this 
project,  and  needs  to  begin  construction  of  the  wells  near  the  end  of  this  month 
In  order  to  meet  our  project  schedule.  Upon  completion  of  the  monitoring  wells, 
RTI  will  provide  the  Air  Force  with  well  construction  reports  and  related  infor¬ 
mation  required  by  the  Environmental  Management  Commission. 

Thank  you  for  your  consideration.  I  would  be  happy  to  answer  any  questions 
you  might  have  regarding  the  proposed  wells. 

Sincerely, 

PL — k/ 

W.  Joseph  Alexander 
Project  Leader 

/bsb 

cc:  Capt.  Brian  McCarty 
USAF,  OEHL 

Brooks  Air  Force  Base,  TX 
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Rost  Office  Box  12194 


Telephone:  919  541-6000 


FIGURE  1:  Typical  single-screened  interval  well 
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NORTH  CAROLINA  ADMINISTRATIVE  CODE 
TITLE  15 

DEPARTMENT  OF  NATURAL  RESOURCES  AND  COMMUNITY  DEVELOPMENT 
ENVIRONMENTAL  MANAGEMENT 

SUBCHAPTER  2C  .0100 
WELL  CONSTRUCTION  STANDARDS 
CRITERIA  AND  STANDARDS  APPLICABLE  TO  WATER 
SUPPLY  AND  CERTAIN  OTHER  TYPE  WELLS 


EFFECTIVE  MARCH  L  1985 
AS  APPROVED  BY  THE  ATTORNEY  GENERAL 
ENVIRONMENTAL  MANAGEMENT  COMMISSION 
RALEIGH,  NORTH  CAROLINA 


H—  1 2 


NR6CD 


ENVIRONMENTAL  MANAGEMENT 


T 15 :  02C  .0100 


History  Note:  Statutory  Authority  G.S.  87-87;  87-88; 

Eft.  February  1,  1976; 

Amended  Eff.  September  1,  1984;  April  20,  1978. 

.0114  DATA  AND  RECORDS  REQUIRED 

(a)  Hell  Cuttings 

J1)  Samples  of  formation  cuttings  shall  be  collected  and 
furnished  to  tne  department  from  all  veils  when  sucn 
samples  are  requested  by  the  department. 

J2)  Samples  or  representatives  cuttings  shall  be  obtained 
for  depth  intervals  of  10  feet  or  less  beginning  at  the 
land  surface.  Representative  cuttings  shall  also  be 
collected  at  depths  of  each  significant  change  in 
formation. 

J3)  Samples  of  cuttings  shall  be  placed  in  containers 
furnished  by  the  department  and  such  containers  shall 
be  filled,  sealed  and  properly  labeled  with  indelible- 
type  markers,  shoving  the  veil  ovner,  veil  number  if 
applicable,  and  depth  interval  the  sample  represents. 

J4)  Each  set  of  samples  shall  be  placed  in  a  suitable 
container (s)  shoving  the  location,  ovner,  veil  number 
if  applicable,  driller,  depth  interval,  and  date. 

_£5)  Samples  shall  be  retained  by  the  driller  until  delivery 
instructions  are  received  from  the  department  or  for  a 
period  of  at  least  60  days  after  the  veil  record  form 
(GH-1),  indicating  said  samples  are  available,  has  been 
received  by  the  department. 

J6)  The  furnishing  of  samples  to  any  person  or  agency  other 
than  the  department  shall  not  constitute  compliance 
vith  the  department's  request  and  shall  not  relieve  the 
driller  of  his  obligation  to  the  department. 

(b)  Reports 

11)  Any  person  completing  or  abandoning  any  veil  shall 
submit  a  record  of  the  construction  or  abandonment  on 
forms  provided  by  the  department.  The  record  shall 
include  certification  that  construction  or  abandonment 
vas  completed  as  required  by  these  Regulations,  the 
ovner* s  name  and  address,  veil  location,  diameter, 
depth,  yield,  and  any  other  information  the  department 
may  reasonably  require. 

12)  The  certified  record  of  completion  or  abandonment  shall 
be  submitted  to  the  department  vithin  a  period  of 
thirty  days  after  completion  or  abandonment. 

History  Note:  Statutory  Authority  G.S.  87-87;  87-88; 

Eff.  February  1,  1976; 

Amended  Eff.  September  1,  1984;  April  20,  1978. 
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.0112  WELL  MAINTENANCE:  REPAIR:  GROUNDWATER  RESOURCES  18.52 

Ja)  Every  well  shall  be  maintained  in  a  condition  whereby  it  18.54 
will  conserve  and  protect  the  ground  water  resources,  and  whereby  18.55 
it  will  not  be  a  source  or  channel  of  contamination  or  pollution  18.56 
to  the  water  supply  or  any  aquifer.  18.57 

Jb)  All  materials  used  in  the  maintenance,  replacement,  or  19.2 
repair  of  any  well  shall  meet  the  requirements  for  new  19.3 


installati on. 

Jc)  Broken,  punctured  or  otherwise  defective  or  unserviceable  19.5 
casing,  screens,  fixtures,  seals,  or  any  part  of  the  well  head  19.6 
shall  be  repaired  or  replaced,  or  the  well  shall  be  properly  19.7 
abandoned. 

Jd)  National  Science  Foundation  (NSF)  approved  PVC  pipe  rated  19.  10 
at  160  PSI  may  be  used  for  liner  casing.  The  annular  space  19.11 
around  the  liner  casing  shall  be  at  least  five-eightns  inches  and  19.12 
shall  be  completely  filled  with  neat-cement  grout. 


History  Note:  Statutory  Authority  G.S.  87-87;  87-88;  19.16 

Eft.  February  1,  1976;  19.17 

Amended  Eff.  September  1,  1984.  19.16 

.0113  ABANDONMENT  OF  WELLS  19.20 

Ja)  Any  well  which  has  been  abandoned,  either  temporarily  or  19.23 

permanently,  shall  be  abandoned  in  accordance  with  one  of  the 
following  procedures: 

(1)  Procedures  for  temporary  abandonment  of  wells:  19.25 


JA)  Opon  temporary  removal  from  service  or  prior  to  19.27 
being  put  into  service,  the  well  shall  be  sealed  19.28 
with  a  water-tight  cap  or  seal  compatible  with 
casing  and  installed  so  that  it  cannot  be  removed  19.29 
easily  by  hand. 

JB)  The  well  shall  be  maintained  whereby  it  is  not  a  19.30 

source  or  channel  or  contamination  during  19.31 

temporary  abandonment. 

JC)  Every  temporarily  abandoned  well  shall  be  19.32 

Erotected  with  a  casing.  19.33 

(2)  Procedures  for  permanent  abandonment  of  wells:  19.35 

JA)  All  casing  and  screen  materials  may  be  removed  19.37 
Erior  to  initiation  of  abandonment  procedures  if  19.38 
such  removal  will  not  cause  or  contribute  to 
contamination  of  the  groundwaters.  Any  casing  not  19.39 
grouted  in  accordance  with  Rule  .0107  Paragraph 

(d)  of  this  Section  shall  be  removed  or  properly 
grouted.  19.40 

JB)  The  entire  depth  of  the  well  shall  be  sounded  19.41 
before  it  is  sealed  to  ensure  freedom  from  19.42 


NORTH  CAROLINA  ADMINISTRATIVE  CODE  02/08/85  2C-23 


H- 14 


HR6CD  -  ENVIRONMENTAL  fl AN  AGEMEN T 


T  15 :  02C  .0100 


obstructions  that  may  interfere  with  sealing 
operations. 

JC)  The  well  shall  be  thoroughly  disinfected  prior  to 
sealin  g. 

JD)  In  the  case  of  gravel- packed  wells  in  which  the 
casing  and  screens  have  not  been  removed,  neat- 
ceaent  shall  be  injected  into  the  well  coapletely 
filling  it  froa  the  bottom  of  the  casing  to  the 
top. 

JE)  "Bored"  wells  shall  be  coapletely  filled  with 
cement  grout,  dry  clay  or  aaterial  excavated 
during  drilling  of  the  well  and  then  coapacted  in 
place. 

JF)  Wells  constructed  in  unconsolidated  formations 
other  than  "bored"  wells  shall  be  coapletely 
dilled  with  ceaent  grout  by  introducing  it  through 
a  pipe  extending  to  the  bottoa  of  the  well  which 
can  be  raised  as  the  well  is  filled. 

JG)  Wells  constructed  in  consolidated  rock  formations 
or  that  penetrate  zones  of  consolidated  rock  may 
be  filled  with  ceaent,  sand,  gravel  or  drill 
cuttings  opposite  the  zones  of  consolidated  rock. 
The  top  of  the  sand,  gravel  or  cutting  fill  shall 
be  at  least  five  feet  below  the  top  of  the 
consolidated  rock.  The  remainder  of  the  well 
shall  be  filled  with  ceaent  grout  only. 

JH)  Test  wells  less  than  20  feet  in  depth  which  do  not 
penetrate  the  water  table  shall  be  abandoned  in 
such  manner  as  to  prevent  the  well  from  being  a 
channel  allowing  the  vertical  movement  of  water  or 
a  source  of  contamination  to  the  groundwater 
supply.  Test  wells  or  borings  that  penetrate  the 
water  table  shall  be  abandoned  by  coapletely 
filling  with  ceaent  grout. 

Jb)  Any  well  which  acts  as  a  source  or  channel  of 
contamination  shall  be  repaired  or  permanently  abandoned  within 
30  days  or  receipt  of  notice  from  the  department. 

±c]  The  drilling  contractor  shall  permanently  abandon  any  well 
in  which  the  casing  has  not  been  installed  or  froa  which  the 
casing  nas  been  removed,  prior  to  removing  his  equipment  from  the 
site. 

Jd)  The  owner  shall  be  responsible  for  permanent  abandonment 
of  a  well  except: 

(1)  As  otherwise  specified  in  these  Regulations;  or 

J2)  If  well  abandonment  is  required  because  the  driller 

improperly  locates,  constructs,  or  completes  the  well. 
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APPENDIX  J  -  LABORATORY  QA/QC  DATA 

J-l  INTRODUCTION  — 

The  detailed  results  of  the  field  sampling  quality  assurance  (QA) 
procedures  and  quality  control  (QC)  data  are  provided  in  Section  4.8  of  the 
report.  This  Appendix  summarizes  the  laboratory  QA/QC  data  for  valid 
analytical  results.  Two  separate  laboratories  performed  the  analyses  required 
for  this  project.  The  Inorganic  analyses  were  performed  by  RTI's 
Environmental  Chemistry  Department.  The  organic  analyses  were  performed  under 
subcontract  to  RTI  by  Industrial  and  Environmental  Analysts,  Inc.  (IEA)  in 
Research  Triangle  Park,  NC.  The  QA/QC  programs  for  both  laboratories  are  “ 

described  herein  along  with  detailed  QA/QC  data  for  each  method  of  analysis. 

The  laboratory  QC  data  specifically  Included  second-column  confirmation, 
laboratory  duplicates,  laboratory  spikes,  and  laboratory  surrogates.  Analysis 
of  the  laboratory  QC  data,  as  well  as  the  field  QC  data  previously  described  — 

In  Section  4.8,  allows  the  precision  of  the  entire  measurement  system,  ' 

Including  sampling  error,  to  be  estimated  by  comparing  the  results  of 
duplicate  analyses.  Where  duplicate  values  are  available,  the  relative 
percent  difference  (RPD)  of  the  values  was  determined  as  follows:  — 

RPD  =  X!  -  x2/((xx  +  x2)/2)  •  100% 

where  xj  and  x2  are  paired  duplicate  values.  In  addition  analyses  of  QA 

reference  materials,  surrogates  and  spiked  sample  allow  an  estimate  of  overall  "  ‘ 

accuracy.  The  following  subsections  discuss  the  results  of  the  laboratory 

QA/QC  data  along  with  other  pertinent  laboratory  Information  within  the 

general  categories  of  Inorganic  and  organic  analyses. 

J-2  LABORATORY  QA/QC  DATA  FOR  INORGANIC  ANALYSES 

The  Inorganic  analyses  were  performed  within  the  Center  for  Environmental 
Measurements  (CEM)  of  RTI.  The  CEM  Is  certified  by  the  American  Industrial  • 

Hygiene  Association  for  trace  metal  analysis  and  has  performed  numerous  — i 

quality  assurance  activities  for  the  EPA,  Including  systems  and  performance 
audits,  evaluation  of  sampling  and  analysis  methods,  and  development  of  j 


I 


J-l 


quality  assurance  materials.  A  quality  assurance  manual  has  been  developed 
for  the  Center  and  Is  followed.  QA/QC  activities  In  the  area  of  Inorganic 
analysis  Include  the  following: 


•  Instrument  maintenance 

•  Preparation  of  ultra-clean  glassware  and  other  apparatus 

•  Use  of  fresh  and  appropriately  pure  reagents 

•  Use  of  appropriate  sample  preparation  procedures;  e.g.,  appropriate 
acid  digestion  procedure  for  a  particular  metal  or  group  of  metals 

•  Regular  Instrument  calibration  and  check  of  calibration  linearity 

•  Recallbratlon  and  preparation  of  fresh  standard  solutions  as  necessary 

•  Analysis  of  blanks,  duplicates,  and  spikes 

•  Analysis  of  quality  assurance  samples  acquired  from  the  NBS  and  EPA 
J-2.1  Trace  Metal  Analysis 

Trace  metal  analysis  was  performed  using  atomic  absorption 
spectrophotometry,  Inductively  coupled  argon  plasma  emission  spectrometry,  and 
cold  vapor  atomic  absorption  spectrophotometry  (for  mercury).  The  first 
concern  was  to  use  the  appropriate  digestion  techniques.  Digestion  techniques 
used  are  those  recommended  by  EPA  for  soil  and  water  samples. 

Multipoint  calibrations  of  the  Instruments  were  performed  at  the 
beginning  of  each  analytical  session.  A  single  point  calibration  check  was 
made  after  every  ten  samples  and  a  full  multipoint  recallbratlon  was  performed 
If  the  calibration  varied  by  more  than  ten  percent.  Duplicates  and  spikes 
were  run  on  approximately  ten  percent  of  the  samples. 

J-2.1.1  Priority  Pollutants  in  Soil— Laboratory  duplicates  for  priority 
pollutants  In  soil  are  presented  In  Table  J-1A.  Except  for  copper  and  arsenic 
In  SD-13,  agreement  Is  within  about  20  percent.  The  results  of  QA  reference 
samples  are  presented  In  Table  J-1B.  As  noted,  the  found  and  expected  results 
agree  well  at  these  low  levels.  Only  beryllium  and  chromium  appear 
significantly  low  In  MESS-1.  The  results  of  analysis  of  spiked  soil  samples 
are  shown  In  Table  J-1C.  As  noted,  all  percent  recoveries  are  very  good 
except  for  antimony. 
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TABLE  J-1A.  SUMMARY  OF  LABORATORY  OA/QC  DATA  (DUPLICATES)  FOR  PRIORITY  POLLUTANTS  (SOIL); 
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TABLE  J-1B.  SUMMARY  OF  LABORATORY  QA/QC  DATA  (QA  CHECKS)  FOR  PRIORITY  POLLUTANTS  (SOIL); 
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TABLE  J-1C .  SUMMARY  OF  LABORATORY  QA/QC  DATA  (qA  SPIKES)  FOR  PRIORITY  POLLUTANTS  (SOIL) 


J-2.1.2  Total  Metal  Screen  for  Soil— Laboratory  duplicates  for  the  total 
metal  screen  of  soils  are  presented  In  Table  J-2A.  As  noted,  the  RPD  Is  In 
the  range  of  5-10  percent  for  the  majority  of  the  metals.  The  majority  of 
those  showing  an  RPD  greater  than  ten  percent  are  near  their  detection  limits. 
The  results  of  the  metal  screen  analyses  of  QA  reference  materials  are 
presented  In  Table  J-2B.  The  RPD's  tend  to  be  higher  for  this  type  of 
analysis,  though  they  are  generally  below  50  percent  for  the  environmentally 
significant  metals.  The  results  of  samples  spiked  for  total  metal  screen  of 
soils  are  presented  In  Table  J-2C.  Percent  recoveries  here  are  excellent  for 
three  of  the  four  samples.  The  vast  majority  of  those  in  this  third  sample 
still  show  recoveries  greater  than  80  percent. 

J-2.1.3  Priority  Pollutants  In  Water — Duplicate  sample  analysis  results  for 
the  priority  pollutants  In  water  are  shown  In  Table  J-3A.  Limited  results 
show  reasonable  reproducibility.  Results  of  the  analysis  of  QA  check  samples 
are  presented  In  Table  J-3B.  The  results  are  noted  to  be  very  good  with  the 
exception  of  the  lead  In  the  third  sample.  Finally,  results  for  spiked 
priority  pollutants  In  the  water  samples  are  presented  In  Table  J-3C.  Percent 
recoveries  are  noted  to  be  excellent. 


J.2.2  Trace  Ion  Analysis 

Trace  Ion  analysis  was  performed  using  Ion  chromatography.  QA/QC 
activities  Included  regular  calibration,  analysis  of  blanks,  duplicates,  and 
QA  reference  materials. 

The  calibration  sequence  Is  the  same  as  that  followed  In  the  trace  metal 
analysis.  A  blank  was  prepared  and  analyzed  with  each  set  of  samples.  About 
ten  percent  of  the  samples  were  done  In  duplicate.  QA  reference  water  samples 
from  the  EPA  were  analyzed  with  each  batch  of  samples. 

J-3  LABORATORY  QA/QC  DATA  FOR  ORGANIC  ANALYSES 

Analysis  for  organic  materials  was  performed  by  IEA.  This  laboratory  has 
been  accepted  Into  the  EPA's  Contract  Laboratory  Program  (CLP),  which  has 
extremely  stringent  QC/QA  requirements.  The  laboratory  also  has  EPA  and  NC 
Drinking  Water  Laboratory  Certification  and  Is  performing  satisfactorily  in 
the  NIOSH  Proficiency  Testing  Program. 
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BDL  s  Balow  Dataction  Llait 

RPD  s  Ralatlva  Parcant  Dlffaranca 

1)  3  Laboratory  Dupllcata  of  7, A 

2)  s  Laboratory  Duplicata  of  6, A 


TABLE  J-2B .  SUMMARY  OF  LABORATORY  qA/qC  DATA  (qA  CHECKS)  FOR  TOTAL  METAL  SCREEN 
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TABLE  J-2C.  SUMMARY  OF  LABORATORY  QA/QC  DATA  (QA  SPIKES)  FOR  TOTAL  METAL  SCREEN  (SOIL); 


TABLE  J-2C.  SUMMARY  OF  LABORATORY  QA/QC  DATA  (QA  SPIKES)  FOR  TOTAL  METAL  SCREEN  (SOIL)} 


K 

K 

K 

K 

K 

M 

M 

t* 

K 

M 

>- 

CM 

01 

<0 

to 

01 

CM 

<S 

09 

»- 

oc 

MB 

01 

O 

Q 

0> 

Q 

01 

01 

z 

Ui 

*-t 

•H 

H 

H 

H 

r-4 

H 

UJ 

> 

u 

o 

— 

a: 

o 

■ 

Ul 

Ui 

"V. 

a 

o: 

01 

3 

CM 

MO 

CM 

® 

» 

Sm* 

o 

MB 

0* 

f*. 

to 

0 

H 

CM 

0> 

MB 

01 

z 

• 

0» 

• 

• 

• 

• 

• 

• 

• 

• 

lil 

S 

H 

• 

0> 

«H 

a 

CM 

CD 

to 

H 

▼ 

X 

O 

H 

H 

»-M 

u. 

a 

0 

< 

o 

MB 

* 

to 

01 

0» 

01 

e> 

cr 

UJ 

SI 

S 

r*. 

CM 

01 

0H 

t» 

01 

h- 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

H 

f-4 

01 

H 

CM 

MB 

to 

H 

to 

Ui 

H 

H 

OL 

X 

• 

Ui 

MMKMKCM'-mM 

NOOOIOHOOCON 


CM  t  lO  U)  t 


cooosnooaooa 


M  K  K  K  K  K 
«  «  O  «  M  « 
(O  O  €  O  Cl  H 


0  O  <D  M  H  CM 
01  O  N  N  CM  01 
CM  H  0 


0  S  «  « 


0  H  CM  0  IO  0  0 

«  «  CM  0  fi  fi  6 


T  0  0  CM  H  N 

H  0  CM  0  n  0 

H  H  H  ft)  H  U> 


0  s 

•  8  9  0 

•  C  9  -  0  3 

c  a  C  —  4>  3  — 

•  —  —  0  —  3  —  0  0  —  ■ 

c  o»  *u  I  jc  •  -  x  >  as  o 

o  c  e  3  u  -o  a-  l  -  a  -d  i. 

c««-.-O40-o*r 


S  3 

3  C  >% 

—  0  c 

o  *o  o 

•  -O  0 

C  »»  TJ  U  — 

0  -  •  c  4> 

n  o  •  —  c 


>-*2><XWCOffiMOOWa3l^ 


3  0  8  —0 

C  —  U  3  —  0 

O  U  —  —  —  0 

U  -  -  T>  O  4» 

0  0—0X0 


<  to  u  w  w  h  d 


j-n 


TABLE  J-3A.  SUMMARY  OF  LABORATORY  QA/QC  DATA  (DUPLICATES)  FOR  PRIORITY  POLLUTANTS  (WATER) 
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TABLE  J-3A.  SUMMARY  OF  LABORATORY  QA/QC  DATA  (DUPLICATES)  FOR  PRIORITY  POLLUTANTS  (WATER); 
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TABLE  J-3B.  SUMMARY  OF  LABORATORY  QA/QC  DATA  (QA  CHECKS)  FOR  PRIORITY  POLLUTANTS  (WATER); 
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TABLE  J-3C .  SUMMARY  OF  LABORATORY  QA/QC  OATA  (QA  SPIKES)  FOR  PRIORITY  POLLUTANTS  (WATER); 
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IEA  follows  all  good  laboratory  practices  for  environmental  sample 
analysis.  Included  are  the  following: 

•  Laboratory  cleanliness  and  order 

•  Thorough  cleaning  of  apparatus  Including  glassware 

•  Use  of  fresh  reagents 

•  Use  of  appropriately  pure  solvents 

•  Checking  quality  of  Internal  standard  and  surrogate  solutions  and 
preparing  fresh 

•  Sample  custody 

•  Appropriate  sample  storage 

•  Following  accepted  extraction  procedures 

•  Frequent  calibration  and  recallbratlon,  as  needed 

•  Application  of  blanks,  duplicates,  and  surrogates  (or  spikes) 

QC/QA  as  applied  to  the  various  analyses  performed  In  described  In  the 
following  subsections. 

J-3.1  Base/Neutral  and  Acid  Extractables 

The  base  neutral  and  acid  extractable  compounds  were  determined  by  gas 
chromatography /mass  spectrometry.  The  Instrumental  conditions  used  were  as 
follows: 

Capillary  column  -  SPB-5,  30m  x  0.32  mm  I.D. 

45*C  Initial  temperature 
10#C/m1n  to  300*C 
300°C  for  25  minutes 

Mass  spectrometer  - 

Injector  temperature  -  275*C 
Interface  temperature  -  300°C 

The  principal  QC/QA  applied  to  the  base/neutral  and  acid  extractables 
(BNA's)  Included  running  frequent  calibrations  of  BNA  standards  vs.  Internal 
standards,  surrogate  standards  vs.  Internal  standards  and  blanks.  Typical 
sequences  for  analysis  are  given  for  two  sets  of  samples  In  Table  J-4. 
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TABLE  J-4.  SUMMARY  OF  ANALYSIS  SEQUENCES 


Analysis  Sequence  for  Samples  0713,  0714, 

0719,  0720,  0723,  0724,  and  0732 

BNA  surrogate  standards  vs  internals  standards 

BNA  standards  vs  internal  standards 

BNA  blank  vs  internal  standards 

SNA's  in  samples  0720,  0714,  0713,  and  0723  vs  internal  standards 
and  surrogate  standards 

BNA  surrogate  standards  vs  internal  standards 
BNA  standards  vs  internal  standards 

SNA's  in  samples  0724,  0732,  and  0719  vs  internal  standards  and 
surrogate  standards 


Analysis  Sequence  for  Samples  0668,  0669,  0700 
0701,  0706,  0707,  0727,  0727,  0733,  0735,  and  0771 

BNA  surrogate  standards  vs  internal  standards 
BNA  standards  vs  internal  standards 

BNA's  In  samples  0700,  0701,  0706  vs  internal  standards  and 
surrogate  standards 

BNA  standards  vs  internal  standards 

BNA  surrogate  standards  vs  internal  standards 

BNA's  in  samples  0707,  0735,  0771,  0669,  and  0668  vs  internal 
standards  and  surrogate  standards 

BNA  standards  vs  internal  standards 

BNA's  in  samples  0733,  0727,  and  0728  vs  internal  standards  and 
surrogate  standards 

Note:  Refer  to  Fable  U-10  for  a  summary  of  analysis  data  for 
laboratory  QA/QC  data  reported  in  Appendix  J. 


Blanks  were  monitored  for  the  presence  of  significant  levels  of  the 
compounds  of  Interest.  If  and  when  these  levels  were  found,  the  sources  of 
these  contaminants  were  Identified  and  eliminated.  Spiking  aliquots  of  the 
field  samples  with  the  compounds  of  Interest  was  not  performed.  However,  the 
use  of  surrogates,  which  serves  the  same  purpose  as  spiking,  was  performed. 
Surrogates  are  chemicals  which  behave  In  a  manner  very  similar  to  the 
chemicals  of  Interest.  For  example,  the  extraction  efficiency  of  a  surrogate 
for  a  compound  would  have  a  value  very  similar  to  the  extraction  efficiency  of 
the  compound  Itself.  Usually  surrogates  are  unexpected  compounds  or 
deuterated  compounds  which  can  be  easily  identified  by  mass  spectrometry. 

These  compounds  are  spiked  Into  the  samples  before  extraction.  The  surrogates 
used  In  this  study  and  which  are  In  compliance  with  CLP  are  as  follows: 

Surrogate  III  -  ds-nltrobenzene 
Surrogate  IV  -  2-fluorobl phenyl 
Surrogate  VI  -  terphenyl . 

Surrogate  II  -  phenol -ds 
Surrogate  I  -  2-fluorophenol 
Surrogate  V  -  2,4,6-trlbromopheno! 

The  CLP  has  established  acceptable  ranges  or  recovery  for  these 
surrogates.  Recoveries  of  surrogates  have  been  calculated  and  are  presented 
In  Table  J-5.  Though  not  a  requirement  of  this  study,  most  surrogate 
recoveries  were  within  the  CLP  ranges  of  acceptability.  The  terphenyl  and 
2-fluorophenol  most  often  yielded  high  results,  though  they  are  usually  less 
than  50  percent  above  the  CLP  upper  limit.  Though  not  required,  a  second 
column  verification  was  performed  for  a  BNA  sample,  as  shown  In  Table  J-6.  As 
noted,  excellent  repeatability  was  achieved  for  the  1,4-dlchlorobenzene  (RPD 
of  3.9  percent). 

J-3.2  PCB's  and  Pesticides 

PCB's  and  pesticides  were  determined  using  gas  chromatography  (GC). 

QC/QA  consisted  or  regular  calibration,  blanks  and  duplicates.  Single  point 
calibration  standards  were  run  at  the  beginning  of  every  24-hour  analysis 
period.  Blanks  and  duplicates  were  run  after  approximately  every  ten  samples. 
Blanks  were  monitored  for  the  presence  of  significant  levels  of  the  compounds 


Table  J-5 


Surrogate  Recovery  Percentages 


Surrogate  Samples 

CLP  Recovery  - 


Ranges 

0660 

0661 

0664 

0665 

0668 

0669 

0672 

0673 

1 

21-100% 

34.7% 

36.1% 

26.6% 

40.4% 

68.6% 

58.5% 

35.4% 

33.7% 

2 

10-94% 

28.0% 

27.0% 

19.9% 

25.9% 

47.1% 

39.6% 

21  .8% 

20.7% 

3 

35-114% 

116.9% 

132.2% 

116.3% 

90.6% 

90.5% 

96.0% 

90.6% 

49.6% 

4 

43-116% 

104.7% 

107.1% 

91.1% 

100.0% 

96.4% 

110.3% 

94.8% 

86.5% 

5 

10-123% 

145.9% 

114.2% 

48.9% 

95.4% 

199.8% 

220.7% 

118.8% 

61  .6% 

6 

33-141% 

109.1% 

111.0% 

50.2% 

49.6% 

94.1% 

92.4% 

77.3% 

83.9% 

Surrogate 

CLP  Recovery 

Ranges 

0680 

0681 

0684 

0685 

0688 

0689 

0692 

0693 

1 

21-100% 

38.4% 

32.8% 

38.2% 

50.2% 

31 .8% 

27.7% 

121 .6% 

43.8% 

2 

10-94% 

29.5% 

23.5% 

22.3% 

33.1% 

17.3% 

15.6% 

85.0% 

28.3% 

3 

35-114% 

154.4% 

120.8% 

122.3% 

91 .6% 

68.6% 

66.7% 

108.2% 

121.9% 

4 

43-116% 

98.6% 

98.0% 

128.1% 

101 .6% 

103.9% 

96.3% 

123.1% 

123.9% 

S 

10-123% 

130.2% 

67.6% 

120.8% 

173.8% 

75.0% 

62.3% 

359.5% 

148.8% 

6 

33-141% 

108.6% 

84.4% 

106.9% 

88.1% 

81 .7% 

87.2% 

96.6% 

90.2% 

Surrogate 


ULr  novgvor; 

Ranges 

0696 

0697 

0700 

0701 

0706 

0707 

0709 

0710 

1 

21-100% 

35.7% 

29.1% 

38.6% 

41.1% 

38.1% 

54.2% 

56.1% 

37.0% 

2 

10-94% 

22.4% 

17.5% 

25.4% 

26.6% 

25.2% 

34.0% 

40.3% 

28.7% 

3 

35-114% 

75.5% 

98.2% 

80.6% 

70.1% 

79.4% 

85.3% 

60.6% 

123.5% 

4 

43-116% 

118.4% 

121 .8% 

92.9% 

92.6% 

111.8% 

102.1% 

69.0% 

95.7% 

5 

10-123% 

124.8% 

100.6% 

142.7% 

184.4% 

214.6% 

215.4% 

123.2% 

100.4% 

6 

33-141% 

101 .7% 

103.9% 

102.7% 

94.8% 

105.3% 

80.4% 

113.1% 

101.3% 

Surrogate 

CLP  Recovery 

Ranges 

0713 

0714 

0719 

0720 

0723 

0724 

0727 

0728 

1 

21-100% 

39.6% 

43.6% 

21 .4% 

43.6% 

56.1% 

27.0% 

78.7% 

87.9% 

2 

10-94% 

28.3% 

29.7% 

17.9% 

31 .8% 

40.3% 

22.8% 

57.4% 

60.5% 

3 

35-114% 

73.9% 

71 .9% 

0.8% 

17.6% 

60.6% 

124.3% 

96.5% 

95.3% 

4 

43-116% 

87.2% 

77.6% 

35.0% 

82.3% 

69.0% 

90.2% 

103.0% 

97.8% 

5 

10-123% 

107.9% 

96.0% 

89.3% 

101.3% 

123.2% 

87.4% 

234.1% 

6 

33-141% 

136.6% 

109.5% 

53.3% 

116.7% 

113.1% 

117.0% 

56.1% 

85.3% 

Surrogate 

CLP  Recovery 

Ranges 

0732 

0733 

0735 

0736 

0737 

0740 

0741 

0771 

1 

21-100% 

23.0% 

71.8% 

57.0% 

50.9% 

42.1% 

44.2% 

54.9% 

64.6% 

2 

10-94% 

17.2% 

46.6% 

36.6% 

33.3% 

31 .7% 

30.4% 

35.8% 

42.6% 

3 

35-114% 

80.5% 

97.8% 

93.6% 

68.1% 

59.9% 

70.3% 

74.3% 

97.6% 

4 

43-116% 

91.3% 

97.8% 

111.2% 

75.5% 

93.5% 

114.2% 

110.6% 

110.6% 

5 

10-123% 

72.5% 

146.1% 

211.0% 

136.2% 

91 .5% 

92.2% 

109.7% 

232.8% 

6 

33-141% 

103.1% 

83.5% 

102.0% 

112.2% 

126.5% 

117.3% 

122.5% 

93.3% 
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TABLE  J-«.  SUMMARY  OF  LABORATORY  QA/QC  DATA  (SECOND  COLUMN  CONFIRMATION) 
FOR  BASE/NEUTRAL  EXTRACTABLES  (WATER) ;  p.  1  of  1 


SAMPLING  POINT: 
STICKER  NO.,  ID: 
APPENDIX  TABLE,  PACE: 

DETECTION 

COMPOUND  LIMIT  (ug/L) 

1  1) 

|  MW- 61  MW-61 

|  713, El  714, E2 

|  R-3,2  R-3,2 

1 

1 

1 

1 

RPO  | 

Acenaphthene 

26 

1 

|  BOL 

BOL 

Acenaphthy 1  ene 

10 

|  BOL 

BOL 

Anthracene 

10 

|  BDL 

BOL 

Benzidine 

10 

|  BOL 

BOL 

Benzo  (a)  Anthracene 

10 

|  BDL 

BOL 

Benzo  (a)  Pyrene 

10 

|  BDL 

BOL 

Benzo  (b)  Fluoranthene 

10 

|  BDL 

BOL 

Benzo  (ght)  Perylene 

26 

|  BOL 

BOL 

10 

|  BOL 

BOL 

Bie  (2-Ch 1 oroethoxy)  Methane 

10 

1  BOL 

BOL 

Bia  (2-Ch 1 oroethy 1 )  Ether 

10 

|  BOL 

BOL 

Bia  (2-Chloroiaopropyl)  Ether 

10 

|  BOL 

BOL 

Bia  (2-Ethy 1 hexy 1 )  Phthalate 

10 

|  BOL 

BOL 

4-Bromopheny  1  Phenyl  Ether 

10 

|  BOL 

BOL 

Benzyl  Butyl  Phthalate 

10 

|  BOL 

BOL 

2-Ch 1 oronaphtha 1 ene 

10 

|  BOL 

BOL 

4-Chlorophenyl  Phenyl  Ether 

10 

|  BOL 

BOL 

Chryaene 

10 

|  BOL 

BOL 

Olbenzo  (a,h)  Anthracene 

10 

|  BOL 

BOL 

1 , 2-0 i ch 1 o  robenzene 

10 

|  BOL 

BOL 

I , 3-01 ch 1 orobenzene 

10 

|  BOL 

BOL 

1 , 4-0 i ch 1 o robenzene 

10 

1 

26 

3.M  | 

3 , 3-0  i  ch  1  o  r  obenz  1  d  i  ne 

10 

|  BOL 

BOL 

Diethyl  Phchalate 

10 

|  BOL 

BOL 

Dimethyl  Phthalate 

10 

|  BOL 

BOL 

Di-N-8utyl  Phthalate 

10 

|  BOL 

BOL 

2 , 4-D i n i troto 1 uene 

10 

|  BOL 

BOL 

2 , B-0 I n I troto 1 uene 

10 

|  BDL 

BDL 

D i -N-Octy 1 phtha 1  ate 

10 

|  BOL 

BOL 

Fluoranthene 

10 

|  BOL 

BOL 

10 

|  BDL 

BOL 

Hexach 1 orobenzene 

10 

|  BOL 

BOL 

Hexach 1 orobutad i ene 

10 

|  BOL 

BOL 

Hexach 1 orocyc 1  open tad) ene 

10 

|  BOL 

BDL 

Hexach 1 oroethane 

10 

|  BOL 

BOL 

Indeno  (1,2,3-cd)  Pyrene 

26 

I  BOL 

BOL 

laophorone 

10 

|  BOL 

BOL 

Naphthalene 

10 

|  BOL 

BOL 

Nitrobenzene 

10 

|  BOL 

BOL 

N-N 1 1  roaod  i  methy  1  am  i  ne 

10 

|  BOL 

BOL 

N-Ni troao-0 i -N-Propy (amine 

10 

|  BOL 

BOL 

N-N i t roaod i phyeny 1  ami ne 

10 

|  BOL 

BOL 

Phenanthrene 

10 

|  BOL 

BOL 

Pyrene 

10 

I  BOL 

BOL 

1 , 2 , 4-Tr i ch 1 orobenzene 

10  « 

|  BOL 

1 

BOL 

1)  *  Second  Column  Confirmation  of  713, El 


BDL  •  Botov  Detection  Limit 
RFD  a  Relative  Percent  Difference 
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of  Interest.  If  and  when  found,  their  source  was  Identified  and  eliminated. 
Duplicates  were  run  on  samples  which  showed  significant  levels  of  compounds  of 
Interest,  or  on  random  samples  If  such  levels  were  not  found.  Levels  of 

■  reproducibility  were  monitored  and  samples  reanalyzed  If  acceptable 
reproducibility  was  not  achieved.  These  levels,  have  been  established  by  IEA 
and  are  CLP-based,  range  from  ±400  percent  near  the  detection  limit  to  ±  a  few 
percent  at  high  levels. 

"  When  one  of  these  species  Is  tentatively  Identified  using  GC,  It  Is 

confirmed  using  gas  chromatography /mass  spectrometry  (GC/MS).  As  noted,  no 
PCB's  or  pesticides  were  found  and  thus  no  confirmation  analyses  were 
required. 

J-3.3  Petroleum  Hydrocarbons 

Petroleum  hydrocarbons  were  also  determined  by  purge  and  trap  GC. 
Calibrations,  blanks  and  duplicates  were  made  as  described  In  Section  J-3. 
Second  column  verification  was  not  required  for  these  compounds. 

J-3. 4  Non-Hal oqenated  Organic  Compounds 

Non-halogenated  organic  compounds  were  determined  by  GC  following  the 
A  same  QA/QC  procedures  described  In  Section  J-3.  No  non-halogenated  compounds 

were  found  and  thus  no  second  column  confirmation  was  performed. 

J-3. 5  Hal oqenated  Organic  Compounds 

■  Halogenated  organic  compounds  were  determined  by  purge  and  trap  GC  with 
PID/Hall  detection  following  the  QA/QC  procedures  described  In  Section  J-3. 

The  column  and  conditions  for  these  measurements  were: 

1%  SP1000  on  60/80  Carbopak  B,  8'  x  1/8“ 

45*C  for  3  minutes 
8°C/m1n  to  220°C 
220°C  for  25  min 

v  Second  column  confirmation  using  GC  with  FID  detection  was  performed  with 

these  samples  as  several  of  the  compounds  of  Interest  were  Identified.  The 
column  and  conditions  for  these  measurements  were: 

3%  SP1500  on  80/120  Carbopak  B,  10'  x  1/8" 

^  70#C  for  2  min 

6#C/m1n  to  225°C 
225#C  for  20  min 

t 
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The  results  of  second  column  confirmation  for  soils  are  shown  In  Table  J-7  and 
for  waters  In  Table  J-8.  The  results  for  the  soils  compare  favorably  In  that 
no  compounds  were  detected  In  either  of  the  paired  samples.  As  noted, 
agreement  Is  generally  good  for  the  water  samples,  and  the  RPDs  exceed  100 
percent  only  when  the  values  are  near  the  detection  limits.  An  average  RPD  of 
56.2  percent  was  determined  for  all  compounds  detected  In  the  water  (Table 
J-8). 

J-3.6  Aromatic  Volatile  Organic  Compounds 

Aromatic  volatile  organic  compounds  were  determined  by  purge  and  trap  GC 
with  PID/Hall  detection  following  the  QA/QC  procedures  described  In  Section 
J-3.  The  column  and  conditions  for  this  measurement  are  described  In  Section 
J-3.  Second  column  confirmation  was  performed  with  these  samples  as  several 
of  the  compounds  of  Interest  were  Identified.  The  column  and  conditions  for 
these  measurements  were: 

5X  SP1200  on  60/80  Carbopak  B,  8'  x  1/8" 

50* C  for  3  min 
8*C/m1n  to  100*C 
100°C  for  15  min  . 

The  results  of  second  column  confirmation  for  waters  are  shown  In  Table 
J-9.  As  noted,  agreement  Is  generally  good,  with  RPDs  all  less  than  100 
percent.  An  average  RPD  of  23.2  percent  was  determined  for  all  compounds 
detected. 


TABU  J-7 .  SUMMARY  OF  LABORATORY  QA/QC  OATA  (SECOHO  COLUMN  CONFIRMATION)  FOR 
FOR  HALOGEN* TED  VOLATILE  ORGANICS  (SOIL);  p.  1  of  1 


SAMPLING  POINT: 
STICKER  NO.,  ID: 
APPENDIX  TABU,  PAGE: 

DETECTION 

COMPOUND  LIMIT  (ufl/K0) 

1 

|  SD-12 

1  806, A 

1  N-12,1 

1 

1 

1 

1 

1)  1 
SD-12  | 

806, A1  | 
N-12,1  | 

1 

1 

1 

SD-13 
807, Al 
N-12,1 

2) 
SD-13 
807, A2 
N-12,1 

Bromodichlorommthanm 

1.0 

|  BDL 

BOL  | 

BOL 

BOL 

Bromoform 

1.0 

|  BDL 

BDL  | 

BOL 

BDL 

Bromommthanm 

1.0 

|  BDL 

BOL  | 

BDL 

BDL 

Carbon  Totrachlorldo 

1.0 

|  80L 

BOL  | 

BOL 

BOL 

Ch 1 orobonzono 

1.0 

|  BDL 

BOL  | 

BDL 

BDL 

Chi oromthanm 

1.0 

|  BDL 

BDL  | 

BDL 

BOL 

2-Chlormthyl vinyl  Ethar 

1.0 

|  BDL 

BOL  | 

BOL 

BDL 

Chloroform 

1.0 

|  BDL 

BOL  | 

BOL 

BDL 

Chlorommthana 

1.0 

|  BDL 

BOL  | 

BOL 

BOL 

D 1 bromoch 1 orommthanm 

1.0 

|  BDL 

BOL  | 

BDL 

BOL 

1 , 2-0 i ch 1 orobmnzonm 

1.0 

|  BDL 

BOL  | 

BDL 

BDL 

1, 3-D I  chlorobenzene 

1.0 

|  BDL 

BOL  | 

BDL 

BDL 

1 ,4-0i ch 1 orobmnzonm 

1.0 

|  BDL 

BOL  | 

BDL 

BDL 

Diehl orodif 1 uoromdthanm 

1.0 

|  BOL 

BOL  | 

BOL 

BOL 

1 , 1-0 1 ch 1 oromthanm 

1.0 

|  BOL 

BOL  | 

BOL 

BDL 

1 , 2-0 i ch 1 oromthanm 

1.0 

|  BOL 

BOL  | 

BOL 

BOL 

1 , 1-0 1 ch 1 oromthmnm 

1.0 

|  BOL 

BOL  | 

BOL 

BDL 

trano-1 , 2-0 i ch 1 oromthmnm 

1.0 

|  BOL 

BOL  | 

BDL 

BDL 

1 , 2-0 1 ch 1 oropropanm 

1.0 

I  BOL 

BOL  | 

BOL 

BOL 

cl a-l , 8-0 1 ch 1 oropropmnm 

1.0 

|  BOL 

BDL  | 

BDL 

BDL 

trans-1 , 8-0 i ch 1 oropropmnm 

1.0 

|  BOL 

BOL  | 

BOL 

BOL 

Mothylmnm  Chloride 

1.0 

|  BOL 

BOL  | 

BDL 

BDL 

1,1,2, 2-Tmtrach 1 oromthanm 

1.0 

|  BOL 

BOL  | 

BOL 

BOL 

1 , 1 , 1-Tr i eh  1 oromthanm 

1.0 

|  BOL 

BOL  | 

BOL 

BOL 

1,1,2-Tri chi oromthanm 

1.0 

|  BDL 

BOL  | 

BOL 

BDL 

Tmtrach 1 oromthmnm 

1.0 

|  BOL 

BOL  | 

BOL 

BDL 

Tr  i ch 1 orof 1 uoromothanm 

1.0 

|  BOL 

BOL  | 

BOL 

BDL 

Vinyl  Chloride 

1.0 

|  BDL 

BOL  | 

BOL 

BOL 

Tr i ch 1 oromthanm 

1.0 

|  BDL 

1 

BOL  | 

BOL 

BOL 

BDL  *  Bml  om  Detection  Limit* 

1)  *  Second  Column  Conf  i rmation  of  806, A 

2)  >  Second  Colutan  Confirmation  of  807, A1 
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SOU  =  Below  Detection  Liait 

RPD  *  Relative  Percent  Difference  2)  a  Second  Coluan  Confiraetion  of  96, AX 

1)  =  Second  Coluan  Confirmation  of  683, A1  3)  -  Second  Coluan  Confiraation  of  687, AX 
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X)  s  Second  Column  Confirmation  of  547 ,A2 
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TABLE  J-10.  SUMMARY  OF  ANALYSIS  DATES  FOR  LABORATORY  QA/QC  DATA 


APPENDIX 

RTI/IEA 

TABLE, 

REPORT 

DATE 

DATE 

DATE 

PARAMETER  AND  SAMPLER  ID 

PAGE 

NO. 

SAMPLED 

EXTRACTED 

ANALYZED 

13  Priority  Pollutant  Metals 


SB-56,  30. D 

CM 

I 

</) 

RTI 

12 

NOV 

86 

12  DEC  86 

SB-56,  lab  duplicate 

RTI 

12 

NOV 

86 

— 

12  DEC  86 

SD-13,  358. C 

M-5,  1 

RTI 

20 

JAN 

87 

10  FEB  87 

SD-13,  lab  duplicate 

RTI 

20 

JAN 

87 

— 

10  FEB  87 

Total  Metals  Screen 

SB-58,  7. A 

U-l,  1 

RTI 

14 

OCT 

87 

_  _  _ 

OCT,  NOV  86 

SB-58,  lab  duplicate 

RTI 

14 

OCT 

87 

— 

OCT,  NOV  86 

SB-60,  5. A 

U-1,3 

RTI 

14 

OCT 

87 

^  ^  — 

OCT,  NOV  86 

SB-60,  lab  duplicate 

RTI 

14 

OCT 

87 

— 

OCT,  NOV  86 

13  Priority  Pollutant  Metals 

MW-45,  355 

M-2,  1 

RTI 

16 

JAN 

87 

w  w  • 

29  JAN  87 

MW-45,  lab  duplicate 

RTI 

— 

— 

— 

MW- 12,  333 

0-2,  1 

RTI 

16 

JAN 

87 

_  _  _ 

29  JAN  87 

MW-12,  lab  duplicate 

RTI 

— 

— 

SW-10,  434 

M-6,  1 

RTI 

21 

JAN 

87 

_  _  _ 

2  FEB  87 

SW-10,  lab  duplicate 

RTI 

— 

— 

— 

MW- 54,  464 

S-4,  1 

RTI 

23 

JAN 

87 

_ 

8  FEB  87 

MW-54,  lab  duplicate 

RTI 

— 

— 

Base/Neutral  Extractables 

MW-51,  713. El 

R-3,  2 

103-134 

15 

APR 

87 

22  APR  87 

12  MAY  87 

MW-51,  714. E2 

R-3,  2 

103-134 

15 

APR 

87 

22  APR  87 

12  MAY  87 

SD-12,  806. A 

N-12,  1 

103-123 

25 

FEB 

87 

_  _  _ 

1  MAR  87 

SD-12,  806. A1 

N-12,  1 

103-123 

25 

FEB 

87 

— 

12  MAR  87  . 

SD-13,  807. A1 

N-12,  1 

103-123 

25 

FEB 

87 

1  MAR  87 

SD-13,  807. A2 

N-12,  1 

103-123 

25 

FEB 

87 

12  MAR  87 

j- 30 


_  MW-41,  579.A1  L-2,  1 

■  MW-41,  580. A2  L-2,  1 

MW-13,  589. A1  N-5,  1 

MW-13,  599. A2  N-5,  1 

MW-44,  581. A1  N-5,  2 

m  MW-44,  582. A2  N-5,  2 

MW-45,  583. A1  N-5,  3 

MW-45,  583. A2  N-5,  3 

_  MW-46,  585. A1  N-5,  4 

MW-46,  585. A2  N-5,  4 

MW-49,  587. A1  N-5,  5 

MW-49,  588. A2  N-5,  5 

MW-51,  69. A1  R-4,  1 

c  MW-51,  69. A2  R-4,  1 

MW- 52,  73. A2  R-4,  2 

MW-52,  73. A2  R-4,  2 

MW- 54,  77. A2  T-4,  1 

j|  MW-54,  77. A4  T-4,  1 

SW-13,  547. A2 
SW-13,  547. A2 

MW-41,  579. A1  L-l,  1 

^  MW-41,  579. A2  L-l,  1 

MW-13,  589. A1  N-2,  1 

MW-13,  589. A2  N-2,  1 

MW-46,  585. A1  N-2,  3 

MW-46,  585. B1  N-2,  3 

MW-51,  69. A1  R-2,  1 

MW-51,  69. A1  R-2,  1 

MW-52,  73. A1  R-2,  1 

MW-52,  73. A2  R-2,  1 

MW-54,  77. A1  T-2,  1 

MW-54,  78. A3  T-2,  1 


1 


103-123 

26 

FEB 

87 

— 

1 

MAR 

87 

103-123 

26 

FEB 

87 

— 

11 

MAR 

87 

103-123 

26 

FEB 

87 

_ 

1 

MAR 

87 

103-123 

26 

FEB 

87 

— 

11 

MAR 

87 

103-123 

26 

FEB 

87 

_ 

1 

MAR 

87 

103-123 

26 

FEB 

87 

— 

11 

MAR 

87 

103-123 

26 

FEB 

87 

_  _  _ 

1 

MAR 

87 

103-123 

26 

FEB 

87 

— 

11 

MAR 

87 

103-123 

26 

FEB 

87 

_  _  _ 

1 

MAR 

87 

103-123 

26 

FEB 

87 

— 

11 

MAR 

87 

103-123 

26 

FEB 

87 

26 

FEB 

87 

103-123 

26 

FEB 

87 

— 

11 

MAR 

87 

103-126 

5 

MAR 

87 

_  _  _ 

12 

MAR 

87 

103-126 

5 

MAR 

87 

— 

12 

MAR 

87 

103-126 

5 

MAR 

87 

_  _  _ 

12 

MAR 

87 

103-126 

5 

MAR 

87 

— 

12 

MAR 

87 

103-125 

2 

MAR 

87 

_ 

3 

MAR 

87 

103-125 

2 

MAR 

87 

— 

3 

MAR 

87 

103-125 

_ 

3 

MAR 

87 

103-125 

— 

3 

MAR 

87 

103-123 

25 

FEB 

87 

_  _  _ 

11 

MAR 

87 

103-123 

25 

FEB 

87 

— 

11 

MAR 

87 

103-123 

26 

FEB 

87 

_  _  _ 

2 

MAR 

87 

103-123 

26 

FEB 

87 

— 

2 

MAR 

87 

103-123 

26 

FEB 

87 

_ _ 

2 

MAR 

87 

103-123 

26 

FEB 

87 

— 

2 

MAR 

87 

103-126 

5 

MAR 

87 

_  _  _ 

12 

MAR 

87 

103-126 

5 

MAR 

87 

— 

12 

MAR 

87 

103-126 

5 

MAR 

87 

_  _  _ 

12 

MAR 

87 

103-126 

5 

MAR 

87 

— 

12 

MAR 

87 

103-125 

2 

MAR 

87 

_  _  _ 

3 

MAR 

87 

103-125 

2 

MAR 

87 

— 

3 

MAR 

87 
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